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CHAPTER XVIII. 

OULTUHE A.ND CURING OF TOBACCO IN WISCONSIN. 

A line extending 11ortl1west from Milwaukee will nearly mark the limit between the small timber of t.he 
openings and the heavily t.imbered regions of the north, and the same line will almost mark the bomular;y between 
tlle agricultural and the lumbering districts. 

The soils of cent.ml Wisconsin are divided, according to their orig'in, into drift, sandstone, limcstouc:i, nnd 
crystalline rock soils, and all partake of tlle cl!aracter of tho rocks from which they are derived. The Potsdam 
sandstone, which occupies a large district in central Wisconsin, gives a very poor, t.hin soil, 1HHl even wllere the 
material of the drift is of an areuaceous character the soil is often of the same nature. 

If the drift material is of a calcareous t~ml nrgillaceous character, tllough it may overlie sandstone, the soil is 
often good, as iu the southern pa.rt of Adams and the eastem part of Waushara counties. Some few local arcns 
of moderate fertility oecur on tlle Potsdam formations, bnt they result from the accidental accumulation of other 
material, and are exceptions to the general rule. 

A bed 30 feet thick, which rests above tho lowest sandstone, is composed of a clayey or sandy magnesian 
limestone, called the Mendota limestone, and where the soil has been derived from this, as in portions of Oolnmliia 
county, it is fertile. Upon this is another sandstone, with a thickness of from 30 or 40 feet, to which the nanw of 
Madison sm1dstone has been given. In its disintegration it makes a very poor soil, being nothing more than a be!l 
of loose s11nd. 'l'his occurs in a part of Columbia county. The J,ower lVfagnesian rests upon the lVfaclison sandstone, 
ancl gives rise, by' its crumbling, to a very fertile, durable soil. This limestone is from18 to 200 feet in thickness, 
ancl is composed largely of siliceous and clayey matter. The elevated prairie belt of northern Dane a11cl eastern 
Columbia carries this soil, and is oue of the most productive regions in the state. 

The Saint Peter sandstone rests upon the Lower Maguesiau, but it rarely forms the surface rock, and is 
therefor~ of no importancl~ as a soil-former. But few areas in central Wisconsin have soils derived from Trenton 
limestone or from the Galena. 

The lead region embraces three of the most southwesterly, counties of the state, viz: Chant, Iowa, nml 
La ]'ayette. In the eastern part of La Fayette county the soil is sandy, owing to the disintegra,tion of the 
calcareous sandy shales belonging to the Galena limestones. 
. South of the principal water-shed of the district the soils rest upon a strong, deep clay. 'rl1ese soils have been 

derived from the crumbling of the Galena limestones and the Cincinnati shales, and ara renrnrkable for tlwil' 
fertility and strength. In other places, especially north of tlle water-shed, the soil abounds in flint on the higher 
points, derived from the Galena limestone. 

TIMBER. 

Nearly all the northern counties of Wisconsin abound in white pines, ba:lsams, hemlocks, an6l other conifers. 
The widely extentlecl pmiries of westem Illinois reach into several of the southern connties of Wisco1rnin, 
and between these praMes and tlw heavily timbered districts of the north are what .are called "oak openings", in 
which the burr oak ( Qttercus ma.crocarpa) is the principal growth. Associated with this burr oak are the white oak 

.(Q. alba), reel oak (Q. 1·itbra.), and pin oak (Q.palustri.9). The chest.nut oak (Q.prinu-9) occurs in the region arouncl 
Janesville and Edgerton, the very canter of the tobacco district. 

CLIMATE. 

In the sonthem and thickly-settled portion of the state the mean. annual temperature varies from 450,3, 011 the 
shores of lake Michigan, to 46°.9, on tlle Mississippi riYer, the avera~;e being about 400. 

For the tobacco-growing region around Janesville, Edge.rt.on, and Madison the following table will give a fair 
.. idea of the prevailing meteorologica,1 changes: 

J,i1t!tuclo, I Loniri· I rr . I s l Summer. .Autumn. Winter. .Annu11l 
tuclo. ·mg it. , pr ng. moan. 

--· ---~-------
Edger~on . - .... - . 42. 88 sn. oo 1, 700 40.17 70. 84 48. 42 21. 30 40. 68 . 
Janesville .... : .. 42. 41 80. 00 780 •14. 73 70. 43 48. 25 20. 84 40. 07 
Madison ......... 43.15 80. ~4 1, 088 43.47 00.11 48. 20 20. 84 45.4.0 

I -----
The rainfall, including melted snow, averagos :for this region about 32 inches anunnlly, of which about one-half 

falls in May; June, July, and August. The prevailing winds for the spring months are from the 1101;then.st; of 
summer, southwest; of autumn and winter, west. The mean of the prevailing wiuds for tho region of the Mississip1)i 
river is son th; for fake Michigi1Il, northwest. The winters are usually cold, clenr, and dry; springs, backward; 
sunm:iers, hot; and autumns, mild and l)leasant. · 
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HISTOHY OP TOBACCO CULTURE IN WISCONSIN. 

The census of 1850 reports the entire product of the st[l,te at 1,268 pounds. '.I:he first attempt to grow 
tobacco for market in Wisconsin was made near Madison by Italph Pomeroy and by J. J. Heistand. There was 
uot much, however, raised up to 1860, for the census returns show the whole amount grown in tlrn state at 
foat period to l.J~we reached only 87,340 pounds. Of this amount Walworth conntyproclucell 26,400 pounds, Rock 
2:l13<U) pounds, and Dane 8,068 pounds. An impression prevaHed for many years that tobacco could not be 
protitribly grown in high latitudes, and it was not until tho value of' the northern-grown leaf as ~1 wrapper for 
Havarnt fillers was ascertained that it took a permaucn1; place among the pro<luctions of' the farm. The occurrence 
of the civil war, by making ~obacco scarce and dear, gave a powerful impetus to its culture, and it was at this period 
that it began to claim tho attention of some of t,lw best farnrnrs in Dane county; but its culture ioprmul slowly, 
there being much prejudice existiug with n, large Glass of farmers against its production, and it was believed that 
it wonlcl quickly exhaust the fortility of the soil; tbaL it was a useless product; that it ministered to a depraved 
~ippetite; a.ncl that the extension of its culture would be lMl numixecl evil. It grachrnlly increased, however, in 
acreage, so that the census of 1870 showed 11 production of 960,813 pounds-au increase of just 1000 per cei1t. in 
ten yclirs-Dane and Hock counties producing eight-ninths of the whole, the former 229,5()8 pounds, aml the latter 
Mu,508 pounds. Since tlrnt time its cultivation bas spread over nearly the whole of Rock eouut;y, tlte southeastern 
portion of Dane, tho eastorn part of' Greene, iincl the southwestern comer of Jefferson. Iu 1870 the production 
was very largel,y increased, and the crop that year, which was chieily sold in Edgerton, was estimated to he worth 
$200,000, aucl that of 1871 between $300,000 and $400,000. Since that period it has formed a stttple crop, aml the 
farmers in Dane, Hock, and small portions of' the adjoining counties rely upon it with more certainty as a money 
crop than upon any other staple growu; the production up to 1876 varying from 10,000 to 15,000 cases of' about 400 
pounds each. 

THE TOBAOOO DISTRrOT OF WISCONSIN. 

If one will take a map of Wisconsin and begin about three miles west of Madison, the sta,te capital, on the shore of 
lake Mendota, ancl trace !t line nearly south, so iis to include the eastern half of the townships of Brooklyn, Alba,ny~ 
and Decatur, in Greene county, and the northeastern coruer of Spring Grove township, in the same county, and 
then cnrving into Hock couu ty, so as to exclude the southern lmlf of the southern tier of townshi1)s in that count3', 
pas1:1ing north of Beloit itbout two miles, and striking tile western limit of Walworth county near Allen's Grove, 
following the eastern bonmliuy of Hock .county 1101th about two.thirds of its length, then turning to the nortllwest, 
so as to inclncle lake Koshkonong·, in Jefferson county, itnd from this point trace the line in a northeasterly direction 
to the very center of .Te:f:forson county, nnd from the httter l>Oint in a line curving first north as high as Prairie, then 
south westerly to llhe llegfouiug, in closing within the bounchuy something over 1,200 square miles, he will outline 
the limits of the tobacco-growing area of Wisconsin in 1870. 

In tll.e tobacco district of "Wisconsin tile area in 1879 was an increase of 17 per cent. over tbt1t of 1878, and 
of about 60 per cent. incretise on that of 1877 and 1876. The yield was grmiter in 1870 than in 1878, but less 
than it was in the two years preceding. 'l'hc quality of' tlic crop, however, was inferior, having been ver~· 
rnnch injured by worms-ii, very rare occurrence-and ln some local areas by hailstorms. The crops of 1878, 1877, 
aml 1876 were very sound, ttnd elevated the rank of' the Wisconsin crop in the mttrkets of the country. 'fhe main 
cause of the decr!3ase in yield in the ;years 1578 and 1879, as compared with the two yflars preceding, was the 
extended culture of Spanish tobacco, a variety that always commands a ready sale, but does not yield as much 
per aere as the larger see<l-leaf varieties. The Havana or Spanish varieties are exceedingly delicate in texture, 
with a peculiar aroitm, a.nd probably one-fourth of the whole amount grown in the state, and nearly one-half' of 
the area phi,uted, iti of the latter varieties. Wltile the yield does not exceed 1,000 pounds per acre, it sells readily 
for 11 cents pa pound. The seed-leaf varieties, though yieldiug 1,600 pounds to the acre, do not bring in the local 
markets over 6~ cents through .. The readier and earlier sales of' the Spanish tobacco make it far less troublesome 
to the tobacco-growers, and it docs not meet with such sharp competition in the markets as the seed-leaf'. 

Several varieties of the seed-leaf', however, are grown, among them being the Lancaster broad leaf', the Oonnccticnt 
broad leaf, and the Vallandigluun. The Lancaster broad leaf, generally preferred by tbe tobacco-growers of 
Jefferson county, has a, delicate iiber and a, silky appearance, and shows some slight modification, owing to the 
climate and soil, when compared with the same variety grown in Lancaster county, Pennsylvania. Tnis variety 
loses in body but increases in fineness of leaf, and its capacity for moisture is increased 4 or 5 per cent. 

The Connecticut broad leaf, or, as it is called by some, the East Hartford Connecticut leaf, is preferretl by 
many 011 account of its snperior yield. Though its color is inferior, being lighter than the Pennsylvania seed-leaf, 
it has a coarser fiber, but a very thin, delicate web. It llas a drooping leaf' in growing, 11 hilc the' Lancaster grpws 
with tin upright leaf, resembling in this particular the Onba varieties, and the lea,f' is rnfflecl an cl corrugated. This is 
d0ubtl;ess the ('Jame vark1ty known in Pennsylvania as the Q-lessner, a variety highly prizell for its ex:cellenee as a. 
wrapp~r .. 
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232 TOBACCO PRODUCTION IN THE UNITED STATES. 

The Vallandigham is cultivated to a considerable extent in tbe neigbborliood of Edgerton, Rock eonnty, and 
hns a,farge, pointed, smooth leaf, which makes it easy to worm . 

. A.11 these Vf1rieties of seed-lei.1f are used for wrappers, fillers, and binders in cigar-making, the iuferior grades 
being· often mixecl with southern leaf, in the proportion of one to four, for making fine-cut smoking tobacco. 

The Onba varieties, tor the rea8ons ah'eady mentioned, are growing rapjdly into fnvor. After three or four 
years' planting from seed originally brought from Onba these varieties lose much of the aroma which distinguishes 
them the first year, bat the size of the leaf is .greatly increased, and enough of the sweet ilavor is retained to 
make the llrodnct of great valne; for as the amount of sweet fillers is decreased the ratio of wrappers to t;he whole h; 
increased, and it is a qnest10n among growers whether the change is not, on tlie who1e, a benefit ratber than an 
injnr_y-m1 im1noveme11t rather tht111 a deterioratiou in the variety. 

son,s l<'OH TOBACOO. 

Three cbsses of soils are rocognizecl by tlle tohn.cco-growers in Wisconsin: 1. The calcareous saudy soil. 
2. The claye,y soils, light and heavy, mnlatto in color. 3. 'rhe prairie soils. 

Tho first. is greatly preferred, not only beci1nse it, is more ertsily tilled, but because tlie quality of tobacco 
grown upon it comrntwcls a liig·ller prioo mH1 readier sale. It produces a silky, elastic, glossy leaf', uniform in 
color, ttnrl the plant matures fnlly n week em·lier than 1il10 clayey soil. The timber growth is ellie:il;'!' white and 
burr oak, with Jiazel nnderg·ro,:-th. Sometimes this soil is found on the prairie lands. Tho cfayey soils occupr 
more elevatetl areas, with open woods, the principrtl arboreal growth of which is white mul burr oak, with maple 
on the bef1vier soils. 

The tohn.cco gTown on cla.yey soils is coitr1m, thick, not uniform in color, and is genera.Uy of au inferior qmtlit,\' 
in every wa;y. The lighter the chty the het.tcr tlte tobacco. 

The prairie soils ttre extremely vi1riallfo in their a(faptability to the growth of tobacco. Wlierc tlwru is a 
1n'edomim1,nce of clay, 1111cl when these soils are of a black, wtixy character, they f1re tot1tlly nnfi.ttecl fol' tlrn 11ro11nt .. tion 
of Hne leaf, but 'with a suitable atlmixtnre of sand they belong really to the class Jirst mentioned, nnd lrn.ve the 
capacity of pro1lucing tobacco of a most desirable qualit;y. 'J:he l!1rges·t proportion of tobacco Janel in ,foiforson 
county is im1irie. 

It has been ascertained by experience that the presence of gravel in n tlry season is a great tlistt<lvanfage 
to the tobacco-plant, hut in a wet season it I>rOYCs of lleneti.t, i.nasmnch as it allows the superflnow; water to 
drain off. 

'I'he slopes which run down to the shores of the h\:kes, arnl more especia.Uy the eastern slo11es, in which there 
is a varial1le quantity of feldspathic, gneissoid, a.nd limestone gravel, with sand in varying proportions. are found 
well nda.pted to the production of to bi1cco. Between the low bottoms on the streams and lakes nnd the elevated 
u.reas whieh rise up :rwobably ~" lmn<lrecl feet or more a.bove the valleys a.re moderately undnlating pl!iil1s, in which, 
:for the most part, the soils best snitecl for tobacco are ·found. Ai·ound IDclgerton, which may be eonsid"re<l tlw 
center of the toba.cco.growing region, there are many square miles occupying this medh1l topogra.phieal l)Osition, in 
which tilt• lig·ht, marly clays and the calmireonsi sandy loams abound. So also east nnd west of Janesville, for t.wolve 
<Ir fifteen mi.les, the calcn,reous, s~1ndy loa.ms lll'edo!lliirnte. In the son th western llart of ,Jefferson, north \1lld ettst of 
la,ke Koshkonong, the light, nrnrly cfays, well adapted to the growth of tobacco, abon11<1; but the quality ot' the 
proclnct grown upon these light cfays is consideN~d inferior to that grown on sf1ncly loams or calcareous sands. 

The prairie soils do not wa.sh so easily as the more loose calcareous soils, the latter requiring considerttbfo ca.re 
in their cnltivation, especi!LllJ' when the slopes nre sharp, as they are liable to be dmnagecl almost irreparably by 
heavy rain storms. 

GRADES 01" TOBAOOO Pl:WDUOT. 

There ·a.re tln·ee grades of tobacco in Wisconsin: wrappers, fillers, and binders, the proportion of- grades varying 
greatly with the seasons. If tlrn season be entirely favomllle, the proportion of wrappers will, in a goocl crop, reach 
HG per cent. of the whole; bnt a very wet or a very dry summer will diminish this proportion to 50 pe1· cent., or eveu 
less. Taking the HNernge or crops and seasons, 11 fair estimate of the proportion of grades will he: wrappers, 50 
per cent. ; fillers, 25 per cent. i lliuders, 251)er cent. It is believed that the prOJ)Ortion of liigh. grail es has been very 
much in(Jrensecl clnring the past few years, aud one reason given for such improvement, narnelJ·, that the tobacco is 
})la.ntecl year itfter year upon the same html, is certainly an anomaly in agriculture. 

TM ... proport.ion of grades probnbly depends more upon the character of the soils thttll upon ttnythiug else. 
Tobacco grown upon uew land, or hmd fresllly cleared, has a lmrsh, woody, stiff leaf, hut a pleasant flavor. Su.ch 
tobacco fnrnishes a smf111 proportion of wrappers, bnt. a large amount of excellent fillers. It Jrns bnt little gum, 
i1ot e11ongh to make it stand the sweating process wrll, and the color is light and the leaf thin. \Vb.eu the soil has 

, been properly fertilized, t;bere is an elasticity in the leaf which peculiarly :fits it for wrapping purposes, and w11e11 
tobacco is grown on such land the proportion of wrapvers is largely increased and the inferior grades arc reducecl 
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CULTUHE AND CURING IN 1VISOONSIN. 233 

to a minimum. Level lauds mmally prod nee a much larger leaf than rolling lands, but it is not so fine, t.he tobacco 
grown on the latter comnrnnding a higher price in market, while that grown on the former will mnkc n. heavier 
yield per acre. In many localities the seed-leaf is grown, for the most part, on level lands, and the Spanish 
varieties on rolling snrfaccR. · 

'rOBACCO FER'rIUZERS. 

Fully four-fifths of the fanrl.s planted in tobacco are he1wily fertilized with baru-yarcl maunm, from ten to 
twenty loads being applied to every acre, at a cost varying from $10 to $20 per acre; arnl it not nnfreqnently occurs that 
the lm1cl1-:1 intended for other crops are robbed of their dne proportion of manure in ortler t:lrnt the tobacco lancls 
may be cmriclled to their foll capitcity of production. This is plainly stien in the exnbemut growth of the tobacco
plant and the scanty growth of some other crops. Tlie tendency, however, is to a better preservation of the soi1 
by increasing the mannre piles and making use of the farge deposits of muck which are so abundant in sonthem 
Wisconsin. Mannre is n11plied broadcast, and is plowed or harrowed in a fewwee1rn before the land is finally prepared 
for transplanting. 

The effect of' mannres upon the yfold and qnaJit.y of tbe cror> is very greitt, good, rich botto1n-lands, without 
any i·ecent a,pplication of 11rnnnre~ producing about 1,000 ·11onnds of meditun seed-leaf tobacco per acre; bnt with 
the n11plicatiou of ten loads of manure to the acre the yield is increase1l for the seed-leaf from 500 to 700 pounds, 
the quality being fulls' !t third lletter, and the tobacco is clorker, richer, and silkier. The increase in ;yiel<l for tll.e 
Spanish varieties is a bout 25 per cent., but manure does not a11pear to improve its quality to the same degree as with 
the heavier seed-leaf varieties. Instances are given where the st1me land has been phtnted in tobacco for a period 
of twenty-seven years in succession without any apparent <liminution in its proclncing capacity. The land, 110wcver, 
bas i·eceived hmwy applications of manure every year. It is a very riue thing for any land, except that newl;y 
cleared, to l>e pla11te<l in tobacco without previousl,v applying fertilizers. The few cases, however, reported show a 
decline in yield of nt lcn.st 10 per cent. aunun,lly. 

In the region immedfatel;y al'ound Edgei·ton all increase in the ;yield of similar vnrieties is reported of 20 per 
cent. wit.hin the past ten years, but in ,Jefferson county a decrease of 10 per cent. within t11e same period is given. 
This clitrerence is clue to the fact that near the former place ouly heavily manured lots are planted in tobacco, 
while in the latter it larger proportion of uewl?·Cleared lands is nsecl for growing tobacco, ancl, ns is probably the ease, 
the best tobacco laucls were the iirst cleared, leaving the inferior new litmls to come iu later. In Rock, Dane, mid 
Greene counties the general practice among tobacco-growers is to keep the same field year after ;yen.r in tobacco,. 
the land receiving a heavy coating of manure every year; aml in this way there is, so to speak, n. cumulative strengtl1 
ghTm to tlw soil, no one crop being snffiuieut to exhaust the nmuure applied for its production. The soil, therefore, 

, is constant!~' irnproyed aml enriched, aml each successive cro1) shows a larger yielcl. In ,Jefferson county, on tlle 
contrary, the schedules show tlrnt tho principle of rotation is practiced to n, considerablt~ extent. After tobacco 
con)es wheat, followed by clover, and then corn, after which comes tobaeco o.gaiu. Notwithstaucling the fact thnt 
the farmers in a large portion of the tobacco-growing distriet do not J)ractice green-manuring or rotation, it is 
admitted that. it would arld to the friability of the soil aml make it more retentive of moisture during tho suuuner 
months. 

Losses iu the crop not unfrequently' ocenr from "brown-rust" or ilriug, and a few deys' deln.y in housing will 
sometimes rcclnee the quality of the tobacco fully one-half. "Brown-rust" is a cliseaso i;esultiug from the combined 
effects of hot weather and a superabuudrtnce of heat-producing numure in the soil. · 

All reports, however, concur in saying that the general qm1lity o:f the crop during tho past ten years has beCII 
greatl,y improved iu consequence of increased care and attention in honsing·, curing, and assorting. Tho increased 
knowledge, too, among farmers has lecl to a better st~lection of soils, which, when once proved eongenial to t.he 
growth of tobacco, are set apart for that purpose, and are kept up to a high. clegree of fertility. 

Of the tobacco lands in cultivation probably two-thirds were originally prairie, with tt calcareous, sttrnly hmm; 
tho remainder originally oak openings, with hazel undergrowth. Probably only 4 or 5 per cent. of the soils 

· udapted to the growt.11 of tobacco are occupied in its cnltivtttion in the counties under conshlern,tion. 

SEED-BEDS. 

The seed-beds are burned liglltly with brnsll, and· a liberal suppl,y of hen manure or horse dung is worked into 
t.I1e soil to the depth of H inches with a hoe or a spade. The work of preparation often begins in ,JuJ;r, wheu the 
man me is applied. The bed is reworked in .A.ngust and again in September, for the purpose of keeping- down any 
weeds or grass that ma.y spring up, and finally, in November, it is hoed ancl ra.ked and prepared to reeefre the 
seed, which is either sown in the fall or ea.rly in the succeeding spring. When sown in the fall, the seecl. is not 
previously sprouted. After sowing, the bed is compa.cted by rolling, tramping, or clapping with a board. The 
plants are carefully nursed by liquid manuring, and by keeping the grass and weeds pultecl out. By prover mwc, 
they will be large enough for transplanting in the ftelcl by the 1st of Jnne. 
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PREP AHA'rION OF TOB.A.000 SOIL. 

'l'he land for the succeeding crop is plowed in tlw fall, immecliately after the tobacco is harvested. This checks 
the growth of snckers, which al ways shoot up from the old stubble, aud are gross feeders, furnishing ftlso a refuge fur 
worms. Tlle breitking is done with a two-horse tumiug or stubble plow to the depth of 5 or G inches. Abont the 
first of tlrn succeeding May the soil is agaiu broken with the same plow, a,rnl a thfrd time about tlte first of .June, 
or just before the plants are ready for trausplanting. Manure may be applied· at any time llofore eitller vlowing. 
Oom'se manures are better when applied in tlie fall, but fine, well-rotted nutnme is usually spread oYer the htncl just 
before the secon~l or the third plowing. Some do not apply manure until after the third plowing, when it is lutrrowed 
or dragged in. After being tl10ronghly pulverized witll a harrow or drag, the land is marked off: if for seed-leaf, 2~ 
l>y 3 feet, some preferring 4 by 2 feet; if for tile Spttnish Yarieties, 3 by 1·~· foet. Hills are generally uuulc with a hoe 
ltt tlrn intersection of the lines and "1mtted" so as to com'pact the earth; but when only lined out one way, they 
are made on the line at; proper distances. Sometimes no hills are made, but the plants are set out on ,the side of 
the lines. The i1lants are generally set out immerliately after a sllower of rain, but when water is convenieut, a1Hl 
the plants are becoming overgrown in the beds, artificial watering is often resorteu to. The planting is done from 
the 1st of' June to the 4th of July, but these are extreme limits. The great bulk of the crop is set out from the 
10th to the 20th of June. · 

By au easy calculation, it will be seen that, of seed-leaf, from 5,445 to 5,808 plants are set to the acre, mul of 
the Spanish varieties D,680 plants, a htrger number to the acre than is planted in :.my other tobacco district in the 
United Sta,tes. To this cause is n0 douht due the exceeding tenuity and tenderne::is of the. Wisconsin tobacco. 

OULTIV ATION OF THB TOB.A.000 OIWP . 

.A.s soon as the soil is in proper couclition to work after the phmts have been set out a cultivator, with ilve 
teeth, is run between tile rows, and this is kept up once or twice 11 week, until the field has been gone over live 01' i,;ix 
times. The crop is hoecl twice, once after the cultivator is run through the first time. Very lit;tle dirt is put to tbe 
pla.nt, level cultivation being preferred. ln some portions of tlle district a horse-hoe is used in cultivating thercrop, 
which, by its peculiar construction, enables the farmer 'to go very nei1r the plant and stir every part of tho ~mil. In 
very snutll patches the cultivation is done entirely with the hoe, wilich is kept up every week until the plants are
so large that they cannot be worked without breaking the leaves. 

TOPPING AND SUCKEHilNG OJ!' TOB.A.000. 

In about forty-eight or fifty days after the plants are set, if the crop has been well cultivated ahd the weather 
seasonable, the flower buds make their appearance, ·aml are pinched out, leaving from fourteen to sixteen leaves 
on each plant. None of the bottom leaves are taken off, but all are left to mature or dry up, serving as a proteclion 
against the clirt. Fields, however, are often seen in full blossom before the tobacco is topped, and this results in 
great damage to the crop. Tobacco is suckered twice: once in about a week after it is topped, and 11gi1in jnst 
before it is cut, which is generally about two weeks after topping. 

As has been noted, tobitcco is generally ready for httrvesting in two weeks after being topped, and yet there is· 
considerable variation in the time on clifl'erent soils. On warm, sandy loams the plant will be as ripe in twelve days 
as it will be on heavy clayey soils in eighteen clays. This is one of the reasons why the sanely loams itre preferred. 

TOB.AOCO INSECTS. 

Fortunately for the tobacco.growers of Wisconsin, the horn-worm, the great enemy of the tobacco-plant in 
other states, has never appeared in great numbers, the farmers ascribing tileir immunity from them to the freqnent 
plowings which they give the land before pfanting, thus disturbing them in their beds while in tho chrysalis state, 
some of them being covered so deeply that they are not able to extricate t,hemselves, while others are thrown to the 
surface and are devoured by fowls. The severity of the winters also destroys a considerable number. The farme1's 
carefully search every ieaf that indicates their presence. Grain is sometimes thinly scattered on the tobacco-fields. 
and fowlis are driven upon them, and while hunting for the grain they gather many .of the worms. This mode is 
not reported from any other section. 

CUTTING, HOUSING, A.ND OUitING OF TOB.A.000. 

l:larvestmg begins early in August and continues without intermission into Septembei'. A. large portion of the 
erop of 1880 was lHirvestecl during tile fl.rst and second weeks in August. The time of' day preforrell for cutLing is 
from two o'clock in the afternoon until nearly sundown, bt,cause at that time tobacco is less Hable to be blistered 
by the lieat of tlle sun. The instrument usecl for cutting is a hatchet, the plants being cut off nearly ou a level 
with the ground and laid llaek 011 the rows to wilt. After wilting they n,re speared on laths. Of the hngc seed
Ioaf varieties only 11bont six plauts are put on a lath, but of the snrnller Spanish or H~w.ana varieties ten are not, 
cousi<lerecl too many. After being speared on the htths., the latter are carefully put on tt long wagon-frame, ruatle 
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for the purpose, ancl carriecl to the sheds, where they are arranged on the tier-poles, or rttcks, from 6 to 10 inches 
apart, according to the size of the plants, but never so close as to permit them to touch each other. 

It requires six weeks to cure the Spanish variet'ies perfectly, ~tud two mouths to cure the seed-leaf. If the 
'vea.ther is dry after the crop is housed, the doors are kept closed during Uw clay aml opem•d at night, but extreme 
care must be taken not; to cure too rapidly. In muggy, sultry we11ther as m1wlI air ns possible should be given, 
t11orough ventilation being in<li8pensable to prevent pole-sweat. Continuous <lamp Wl'ather or continuous dry 
weather arA both to be feared. It is believed by many good gl'owers that white veins are tlrn result of tt drought 
after the tobacco has been harvested, and it is m1id that no 0rop cured when there is plenty of rain is ever affected 
with them. Iuforences of this lrirnli howm1 ei\ are too often drttwn without considering a sn1licient number of cases 
to wanant the enunciation of a, general law. It is a well-established truth, however, deduced from the universal 
exverience of the cultivation of seed-leaf tobacco in every state, that a crop ca.nnot be well cured without the 
alternations of moist au<l dry atinosphere. 

TOBACCO-HOUSES. 

'.rhe tobacco-houses, or sheds, are generally very inexpensive frame builf1ings, 14 feet high, 28 feet wide, and 
loug enough to harvest \Ylu1tever number of acres the farmer may wish to rn.ise. The height between the tiers is 
usually 4i\; feet, which allows ample room for ventilation. Tbe height of the shell gives three tieri,i from top to 
bottom, allowing lrnlf a foot; between the tails of the tobacco hung on the lower tier and the ground. The capacity 
of these sheds varies from ::l to 12 acres, and many of them very rickety and open, aud nro totally unfit for the 
}lurpose. Tim tendency, however, is toward improvement, for observing farmers have discovered that to cure 
tobacco 11l'operly it is necessar,y to be able to control the conditions w!iich surround it. The cost of the best sheds 
at, present does not exceed $000. 

PHEP ARA.TION O,F TOBAOCO FOH l\'.IABKET A.ND PRIOES. 

From the 15th of No1ember to the 1st of January is the usual period for preparing the crop for market. The 
usual practice among farmers is :fil'8t to strip the leaves from the sta,lks, tying them up in large bundles and assortillg 
afterward. A few assort directl~r from the stalk, bnt ''table assorting", or assorting after stripping, is preferred 
by the most painstaking farmers. After t;he tobacco has been carefully n,ssorted into three or four grades, generally 
first wrappers, seconcl wrappers, fillers, and binders, it is tiecl in ''hands" of from eighteen to twenty leaves, securely 
wra1ipecl with a leaf at the butt-encl, aml "lmlkecl" or "banked" iri piles, with the heads out and tails overlapping· 
in the center of the bulk. Here it remains until the "ftttty stems" are thoroughly cnreu, when it is ready for 
rmnket, unless the grower prefers to rmck it in boxes himself. The selling goes on all through the winter, antl even 
up to May. In all the towns and villages of any considerable size in the tobacco-growing region there are 
.established what are known as warehouses, where dealers buy, pack, and sweat the crop, preparatory to sending it 
to more distant· markets. In the town of Edgerton there are thirteen of these warehouses, t11lll it is estimated that 
<luring the year 1879 fully half a million dollars was disbursed among the farmers in the immediate vicinity for 
tobacco. 

Stoughton has :Jlve warehouses, and the amount disbursed in 1879 in the purchase of tobacco was about $214,000. 
Janesville has one, which !Jays out $40,000, and Evansville one, where $25,000 was disbursed during tile same, year. 
Several other places, as Madison and Milton, have recently entered into the business of buying amlpacking toha,cco, 
and there is no ot~er crop grown in the state which gives such animation to trade, or which supplies the farmers so 
sm·ely with ready money. The total expenditure in 1870 by local clealers in the state for tobacco delivered loose 
was estimated to exceed $890,000. 

The following were average prices paicl for crop through (that is, including all grades) for the product grown 
in the annexed years, but sold in the market the following years: 

Year. Seed-leaf. I Spanish. 

Gents~·1· Genta.· 
1875 (froaterl) ..• ,........ 4 I None. 
1876.... .• ••••.. •••. •. . . .. 6 8 
1877 ... . .• •..••• •..•...... 6& 8 

1878. •. • • . . . • • • . • ••• • . . • • . Oli to 7
7 

I 
1

11
2 1879 ..................... . 

When sold by grades the followi~g i1rices preyailed in 1870: 

Grncle. Secd-lc11f. 
--------~--· - , __ _ 

Oents. 
Ftllors................... 2to 4 

Spanish, I. 
Genta. 

4 

I 
Illndera ................. . 4 to 7 8 
Wmppers ....•........... 8tol5 10 
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The crop of Sp~111ish tobacco, when sold. loose, averaged 11 cents ronn<l iu 1879. 
The crop of 1879 was damaged to some extent by winds aud storms, and while the average price of the crop of 

seed-leaf did uot exceed 7 cents i>er pound, the better crops readily brought from 8 to 10 cents. 

LANDS, LABOR, AND OOST OF TOBAOOO PRODUOTION. 

The price of tobacco fands in ·wisconsiu ranges from $35 to $70 per acre, the average being about $50. When 
rented, Janel commands $10 i>er acre, or one-half of the crop prepared for market, the landlord furnishing shetls and 
team, but not boarding the tenant. The price of htbor is $30 tt month for men, $1 25 per day, or $150 ver ~;cur, 
board included. In such cases tobacco la.borers comumnd about $5 per month more than other field hands. 
Strip,pers of tobacco are paid $1 per cfoy, and to strip from 1130 to 250 pounds is considered a fn.ir day's \York. 
Packers are pui<l $1 25 per day. A good man, with help, clnring the season of harvest, cau plant mid cultivuto iive 
acres of tobacco. 

The following detailed estimate of the cost of cultivating, curing, ancl marketing au acre of i:;eml-leaf tobacco 
was made by Mr. Thotntts Hutson, of Edgerton, one of the largest and most successful growers in Rock eounty: 

DR. 
Cost of nmkiug sced-betl for crno ucru .........•.....••••.....•...............•...........................••.. $0 50 
Cost of scec1 • . . . . . • • • . . • • • • • . . . • . . . . . • • • • • • • • . • . • • • • . • . • . • • • • • • • . . • • • • • • • • • • • • . • • • • • • • • • • • • • . • • . • . . . • • . • • • • 50 
\V cetliug and itttcn1fon to sectl-bed...... . . . . . . . . . • . . . . • . • • • . . . . . . . . • • . . • . . • . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . 1 00 
Rent of lau<l (interest on price, 11t 10 per cent.) . . . . . . . . . .• . • • . . . . . . • . . . • • . • •• . . • • . . . . . . . . • • • •. . . . . . . . . . . . • . . 5 00 
Stable rnnunre, six corcls, cost.... . . . . . . . . . . . . . . . • . . . . • . . • • . . • • • • . . • • • . . . • • • • . . . • • . . . . . . . . . . . . . . . . . • • • • • . . . . 6 00 
Cost of applying same.... . . . . .• • • • . . • . • . . ••. • . . . . . . . • • . . . . . • . . . . . . • . . . . . • • . • . . . . . . . . . . • . . . . • • . . . . . . . . . . . . • . 6 00 
Cost of brcakh1g ouo aero three times.... . . . . . . . • . . . . • • . . . . . . . . . . . . • . . . . . • • . . . . • • . . . . . . . . . • . . . . . . . . . . . . . . • . . 3 75 
Hm·rowiug, liniug 011t, and hilling...... . . . . .•. • . . .. . . • . • . .. • . . . . . . . . . . • • • • . . . . • . • . . . • . • . • • . • • . . . • . . . . . . • . • . 1 50 
D1·awiug and setting out plants . . . . . . . . . . .. . . . • • • .. . . . . . . . . • . . • . . • . . ••• •• . . • . . . . . ••. . . . . • • . . . . . • . . . .•• . . . . . 3 00 
C11ltivating au1l houing............. . . . • . . . . .•. . . . . .. • . . . . .•• • . . . • . • . . . • • • • . • . .• . • .• • . . . . . . . . . . . . . . . . . . . . . . . 7 00 
Topping, 25 cents; \vorming, 50 cents; suckoring, $2 00 ....... ............... _ ................................................................ _.... .. .. .. .. !l ~5 
Harvesting .••.•........•••••.....•....•.....•...•.......•..•......••.•..•••.....•• ., . • • • . . • • . . . . . . • . . • . • . . . . 5 00 
'fitkiug down, ussort.ing, mHf stripping .•..•....•.•.•••...••.•.............•.•...•...••••.••••..... · •.•.•.••.• 12 00 
Bulking ..•.•..............•.........•..........•....................••..••••• , . . • . . . . • . . . . . . . . . . . • • •• . . • . • 25 
Usll of barn, laths, 11·ngon, cto............. .. . . • • • . . . . . . . . . . • . . . . . . . . . .• •• . . . . . • . . . . . . . . . . . . . . . • . . . . . . . . . . . . 5 00 

· Delivering crop to market ..•..........••.............•................••.•.... ."............................ 1 50 

Total cost...... . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . • . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ul 25 

CR. 
By 1,GOO pouuds of tobaoco1 Rt 7 cents •..............•......•........•...........••....••......•.......... $112 00 

·P1·ofit.. . • • . . . . . . • • . • • • • • • • • • • •• . . • • . . . • • • • . . . . . . . . . • . . . • . . . • • • • . • • • • . • . . . . . . . . . . . . . . • . • • • • • . . . . . . . . 50 75 
Cost, $3 83 vcr Irnudrecl pounds . 

• 
It is believed tlrnt the cost will be reduced in a cro11 large enough to employ a full set of hands; tltat i::i, hands 

enough to luiudle the crop p1ost expeditiously aucl to employ the team to its f'nll capacity. As the Spanish varieties 
bring a much higher price, though not yielding so nrnch per acre, it is probable that th.ey pay as goo1l if not a 
bette1'. profit than the seed-leaf. The estimated cost of production for the whole state may be stated a:-; s:1 95 per 
hundred pounds. 

PEOULIARITIES OF WISOONSIN TOBAOOO. 

The buming qm1lities of the Wisconsin tobacco are geuomlly excellent, leaving as a residuum a whitish solid ash, 
much diminislled in size from tbe original bulk. The tol>tteco i8 peculiar in holding more water tlu1iu any other 
grown in America; is allvays limp, and retains its humid, ficxil>le properties during the coldest wenther, lint loses 
from 18 to 20 per cent. dul'iug the sweating process. The vYisconsiu tobacco has great uniformity in color, being a 
dark brown, but the le;tf is extremely thin, and often racks subst.m1ce.. When it has been resweated it \'Pl'.\' much 
resembles the Connecticut seed-leaf in texture, though somewhat darker in color. It then has a very ilne 1inislt, and 
but for its tenderness wonltl take a very high mn k among cigar mu.rn1facturers. The same humidity is ohse.rvocl iu 
the H~wana or Spanish leaf, and this excess of moisture often causes it to damage during the sweating process. It 
is probably owing to this excessive presence of water that the Wisconsin tobacco is so uniform in color. 

MISOELLANEOUS. 

Httilstorrns are sometimes ve1·y destructive, one which occurred in 1878 destroying· in the vicinity of Edgerton 
10 per cent. of the crop. These storms occur more or less (:JVCtT year, but usually iu narrow belts. · 

Oases 2a- by 2~ by 3:} feet, suitable for 1mcking tobdcG'O, cost. $1 each, from 300 to 450 pounds being paeked in1. 
a case. New York b1:yers pay local agents $1 per cnse for buying. 

A day's labor is ten hours when the laborer is employed for one day only, but, if lie is employecl by the month 
twelve houri:i are reckouetl a day's work. 
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Artificial swrn1ti11g is believed lly some of t.lw !Jest tlealers to be aceompauiell witll less risk tllan sweiitiug by 
the uatnral process, aud the second stories of warehouses are sometimes prepared as sweating chambers b~· being 
plastered or closels ceiled. These are heat<:tl b,y fnruaces, nml the temperature of the rooms is kept at 1100 to 1±00. 
About forty-two dnys are required to complete the process, wheu the tobacco is ready for llll1l'ket. 

Any one can lmcome au ins1>ector !Jy guaranteeing tlrn sttm11le::-; dmwn from 11 ca,se to represent conectly tlle 
qirnlity of the tobacco and its condition iu the case. Tllese samples al'e, however, usually drawn by inspectors sent 
out from other plaees, or by agents representing houses in other eitks. 

The great bnlk oftlw tobaeco, after being cured ttU<l ::;weated, iilllls its mty to New York, Philauel1Jllia, Baltiwore, 
Cincinnati, ffa,int Louis, I:fartfortl, aml other points where there is a regular demand for ci.gar tollacco, and is marketed 
at all times. Farmers, however, nsmully deliYer the crop to local <hmlers in the winter and spring, and the latter 
nsnnlly keep a impply on lmud throughout the ;year. 

The tobacco product of \Viseonsiu is tile teuderest of all the seLcll-leaf products, ltnd in working· must be haudletl 
with great care. In consequeuce of tlle greu.t itbsorptiye capacity of the lel1f, much of it is <lamaged by extreme 
fermentation unring wet, hot wcatLcr. Nor does it answer weil for t·xporfation, the se:1 sweat gretitly dama::;'ing it. 

The following· statement will show the prodnetion, acreage, ,yioltl por acre, and value of the \Viscom;in crop for 
the four years ending· in 1879, tlte iig'lU'es for the hitter year beiug from the ceusu8 rntum1:1: 

-:~~-! ~:l'<Hluctio=--~~=:g~.~--Yicld per -:~;~~;:-I 
----·----·---\-- ;'ounds. ___ _ !':~~~~~:- _ 11i11rltets, 

·1 
Vnlm• Vnl111• ! 

per lHH' 
pound. ncru. 

·Centi. 
1870 .•••.• 7,572,362 5,508 1,aoo.00 ~511,1~4 0. 7U $01 80 
1877..... . 7, 2001 002 ri, Bo11 1, 320. oo nos, 502 

1878. ... . . o, 082, 002 7, fJOO 11, 210. 00 I 0;J3, U04 
1870.. •• • . 10, 008, 423 8, 810 1, 204.18 800, 118 

7. 00 02 40 
7, 20 87 12 

8. 47 101 00 

-------

CHAPTER XIX. 

THE NEW ENGLA.ND TOBACCO-GROWING DISTIUOT. 
EISTOIUOAI, NOTES. 

'.rlie cultu1·e of tobac()o in the Oonneet.icut Vttlley is almost coeval with its .first settlement. As early as 1040 
an act was passed restrietiug the use of tobacco to that grown in the colony, under a pe1rnlty of 5s. for e\•ery pounc.l 
expended for imported tolmcco, ''except a license should first be obtttiued from the court." Under this restriction 
the culture, as well as its nse, became general, and efforts were made by the colonists in 1046-',:1:7 to eurtail its 
cousum1>tio11 by a, prollibitory law, which tictec.l npon the consumer, but not upon the merchant, trmler, or fii.rmer. 
This law providetl tluit no one nuder the age of twenty years, nor m1y otlwr person who had not become a<l<licted 
to the lui..bit, should take any tobacco without a: certificate from a physician that it woultl be llene:flcial to him. It 
also proyidell that tobacco 1:1houlu not be taken pnblicly upon the streets, nuder the penaUy of sixpence for each 
offense. 

Iu 1662 a <lnty of 2511. per hogshead, or 2il. per ponnd, Wlts laid upon all tobacco brought into the colony. Iu 
1753 inspectors were appointed to examine the tobacco for 1:1hipment abroad, and to take out all that was iu auy way 
injnretl by frost, heat, moisture, or in other manner, and to pack only the sound, well-ripeued, well-cured tobacco, 
'which should in every way b~ good itnd merclmutable. For this service the owuee was required to imy 5d. for 
every hnndrell-weight and ad. per mile for trav1~1 of the inspector, and all tobacco sold without h1speL1tion was 
declared forfeited. · 

At no period previous to 1801 did the pro<lnetion of the Oonnecticnt valley exceed 20,000 pound:-;, 1Lutl it was 
shipped for the most part to the West; Indie1:1, bei11g purchased at from $3 to $3 33 per hundred l)OUllds by local 
mernh1mts, by whom it was packed and exported. 

A.bout 1801-'2 tobacco was manufaetnred in a small way by individuals; but it was not unt.il 1810 thtLt cigar 
maunfaetories were established-one at East Windsor and a,nother at Suffield, Oonnectieut. Spanish tobacco, 
imported from Cuba or the Brazils, was then for the first time employed in the fabrication of ciga.rs, and these were 
peddled in wagous throughout the country. 

The year 1825 marked a new era in the history of tobacco culture in the valle,v, anu a packing-hou1:1e was erected 
at \Varellouse I)oint, about. 3,200 pounds being i1acked and sllipved to New York. This tobacco w11s l)ELckccl in 
bales, iuclosecl with boards on four sides, leaving· the ends esposecl, and weighetl about 190 pounds each. The 
cmllivation was gracltrn,lly extended, and in 1840 it was a general crop, though sma.11, grown as regularly a1:1 any 
other in the valley. 

Pmvions to the year 1833 a variety of tobacco, with a ver;y narrow leaf, called the Shoestring, was eultivtltecl; 
which, though strong and he~wy, was not well auaptecl to the imrposes for which Oonnccticnt tobaeeo is now usecl . 
.A})out this time a broad leaf variety was llronght from Maryland, having a very delicate, thin, silky leaf, regLllar 
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veins, comparatively tasteless, of fine finish, ancl very pliant. B. P. Barber, of East Windsor, Oonnecticut., lms tho 
credit of in troduciug this tobacco, wllich has, by skillful and intelligent management, establishecl a reputation 
second to none grown iu the Unitell States. 

l\1em1while factories were erected from time to time, until in 185() about four hundrecl men ttnd two hundred 
women fomHl employment in llrnking cigars at various points from Springfield, Massachusetts, to Middletown, 
Connectfout, the avemge wages eamed by men being $G, a,ntl by women $4 per week. (a.) In 1860 there were forty
ffre of tllese establishments, with a capitttl of $380,600, ·employing 73 t persons, at an annual expeuditnre fo1· wages 
of $274,Ull and for material of $381,150, turning- out an ailmml product estimated to be worth $9H,500. In 1870 
there were ill Oonuecticnt alone oue hnndrctl factories umking cigars ftud manufacturing tobacco, employing 710 
lrnuds, with a capital amouutiing to $40U,750, expending for wttges $303,109, for material $'.14,l,6G~l, ftrnl tuming on t 
a. pi·oduct valued at $1,133,665. 

The deinand for mw material created by these manufacturing establishments mpi<lly stimnlate<l production, 
and the prices paid were highly remunerative, almost evel'y farmer living within convenient distance fol' 1leli very, 
and who posRessecl h1mls imitecl to the growth of tobacco, endeavoring to supply the tlemand. • 

Mr. IIeur,y A .. Dyer ii:; authority for si1yiug tlrnt in 1840 1,800 cases, or about 720,000 potrnds of tobacco, were 
packed in the Oouuectfout valley. The census for that; yea,r i•eports only 537,649 pounds for all New England, 
being the crop of 18:3tl. In 1842 the estimated crop in Oonnecticut valley was 5,000 cases, 01' ::l,000,000 ponmls, 
aucl in 18'!5 the product of Connecticut alone was 3,467,940 pounds, as given ill a state statistical report;. 

The first tobacco grown in the Honsatonic vttllcy for market was in 1845, in Kent, Litchfield county; the next 
was grown near New Milford; and in. 1870 it became one of the leading products of the valley. Honsi~tonic 
tob1wco bec11me very popular in 1876 for cigar wra.ppers, 11ind thereafter the iucrea::ie of product wns \'ery rr1pid. 

TOBAOOO PRODUOT. 
The following table shows the production of New England for each of the censns years from 1840 : 

s tntt!S, 

--------
\lt ...... ,, ......... 
setts ... ___ ,, ____ •. 

Conneot.io 
:Mnssnchu 
NcwIIan lpsltlro .... ,, ...... 

~ .... ' .............. 

t8'i0, 1850. .I 

471, 647 1, 207, 024 
04, 055 138, 246 

115 50 

I 
Vermont. 
llhodoisl 

5851-····· ........ 
nnll. ........ - . • . . . 817 •••••••••••••• 

I Mn~~;::~ ................... 30 •••••••••••••• 

i ................. -1--537, 640 I 1, 405, 020 

-
1860. 187_0. 

o, 000, 1B3 8, 828, 708 
a, 233, 10s 7, 312, 885 

18, 581 155, 334' 
12, 245 72, 671 

708 706 
1, 583 15 

o, 200, 448 16, 870, 400 

1880. 
·--

14, 044, 05 
5, 860, 4B 0 

170, 84 
131, 43 

78 

25 
5 

0 ----
10, 717, 80 8 

Beginning with the year 1855, Massachusetts has taken a state census, intermediate between those taken by 
the genel'al government. The state census makes the following showing for 1855: 

Counties. .A.ores, Value, 

-----·------------1 
Berkshire ................. . 2,0 $250 00 

l!'J.'l\nkl!u •.•..•...••.....••. oa, 5 12, 4oa oo 

I 
Hampden .•..•..••••• ···-·-
linmpshiro ................ . 

-------
Total. ..... , •. ,, ....... . 

170. ll 21, 228 74 
155, 0 23, 600 00 

421. 0 57, 481, 74 

It does not appear how many pounds per acre were produced during this year; but if it be estimated at 11666. 
pounds, which was the yield per acre in 1865, the average value was $136 54 per· acre, and $8 20 per hnndred 
pounds. 

In the year 1865 the following statement is given in the Massachusetts state census: 

832 

Oollnti e~----1 .A.ares. 

o, 5 

.166. 0 0 •••• ··1 
···-····' 

Bamstnbl 
Berkshire 
Bristol... 
I>ukes ... 
Essex .•• 
Franlditl 
Ilnmpillm 
Hampshir 
Mi<l<Uosex 
Norfolk_ 
l'lymoutl 
Worroste 

3, 0 

·····-·-1 
o, 5 

.. ....... 5. 0 
l, 053. 0 

·-···-··: 1, 037, 0 
'O •••••• 2, 409. 0 

······- 5, 0 

......... O. G 

l. .•••••. 2. 0 
r .•..... 30. 0 

---
Total ···-····1 5, 017. 5 

Pounds • Value. 

860 $93 
108, 800 20, 277 

2, 420 777 
800 150 

4, 850 1, 076 
a, l4S, 700 516, 210 
1, 500, 643 308, 445 
4, 894, 925 751, 654 

3, 405 782 
775 248 

1, 6,16 701 
40, 218 7, 036 -----·-----

o, 361, 641 1, 616, 390 
____ _,..._l ______ , 

a Con11ectio11t Aui·icnltuml Beport, 1856. 
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These figures show production per acre of 1,666 pounds; value per pound, 17.27 cents; value per acre, $287 74; 
a.n increase during the decade of' 1,235 per cent. in total production, and an increase of value per pound of 9.07 
cents, or 101 per cent. 

The state census of 1875 shows the following acreage, production, and value: 

Conntirs. Acres. PoumlR. VnJno. 
-~~-·4-

nerkahlro ....... on. 21i oo, 000 $15, 148 
nrlstol. ..... ,. ... o. 2!i !i30 78 
Ettsex ......... ..... o. 75 1, 000 80 
ll'mnklin ........ 1. 216. 50 1. 007. 001 321, 815 
II:impclon ........ 8118. liO 1, 224, 070 230, 475 
linmpsbiro ...... 1, 052. 25 2, oGG, no1 402, 050 

lli1hllosox ...... 0.12 240 53 
l?Jymouth. . ~ ... 70 10 

W01·costor ....... 10. 00 14,805. 1, 638 ------------
Total ........ 3, 757. 62 fi, 003, 000 1, 032, 202 

-------· 
This table shows production per acre, 1,rmo pounds; valnc per pound, 17.22 cents; value per acre, $274 71; a 

·-<1ecrease of production, as comparecl with 1865, of 36 per cent., all(l with 1870 of 18 per cent. 
Preyious to the year 1840 J.Jl'ices for the different grades ranged from $1.I: to $7 per hundred pounds. After that 

prices increased mpidly, and good wr<tppers were worth in 1857 $40 i)er hundred 110trnds. 
The erect.ion of muncrous warehouses for packing tobaeco finally resulted in making them sale houses as 

well as packing establishments. The custom has become general among farmers to sell their tobacco loose 
from wagons to the warehousemen at au agreed price for the crop through, the purchasers to assort, pack, and sweat. 
the tobacco, shipping it for sale to such markets as offered the best net returns. Very few planters now assort 
and pack their own crop, as it is found to interfere very much with the production of another crop, requires more 
time tllan can be well sp!1I'cd frorn other f'n.rm work, and cannot be done as well nor as economically by' the planter 
as by the dealer, who is provided with conveniently a.rranged lwuses

1 
aud implements for the purpose. 

SURFACE F1TIATURES. 

Tobacco in New England is 11ow cultivated in two well-defined regions: 1. The Connecticut valley. 2. The 
Housatonic valley. , 

The Oonnecticut valley is one of the finest 1'egions in America, combining in ~n umrn1{a1 degree a quiet beauty 
with great agricultural capabilities. The valley, so called, of the Connecticut river is 'about 300 miles in lengtl1, 
and is 11ot far from 20 miles wide. The bounding hills are not, as a general thing, very symmetrical or rounded in 
outline, but have angular or irregular forms. 

On the west the Connecticut vallcw is bounded by the Green mountain, the Hoosic mountain, and the great 
,billowy plain which divides it from the Housatonic. On the east are the White mountains, culmhrnting in Mount 
Washington, 6,428 feet above the sea. .!\fount Holroke, 830 feet above the Connecticut river, which waslies its l>ase, 

. an cl 900 feet above Boston harllor, is part of a grecnstonc mnge which, beginning with vV est Hock, near New lltwen, 
mns northward across the state of' Oonnecticut, entering J.\fa~sachusetts bet.ween Springfield and Southwfok, and 
,at East Hampton, in Connecticut, it mounts into an elevation of over 1,000 f'eet, forming Mount Tom. The valleys 
-on the 11orth and west of Holyoke are very fertile. 

GEOLOGIOAL FORMA'rIONS AND SOILS. 

A large area of tlle .northern part of New Hampshire is covered by a series of greeustone or trap rocks, 
a compound of hornblende mul feldspar. These occur in groups, and extencl n.long the Connectic11t river, 
through Massachusetts and Connecticut, to the sea-sllore, and are believed to be metamorphosed seuimentiwy 
accumulations of the Silurian age. Although of a remarkable constl111cy in respect to their roek constituents aud 
chemical composition, they frequentl;y differ as to the relatin~ proportions of these constituents, oxtem;ive grauit~ ancl 
gneiss depoi:lits, or sandstone, beingfrequent1y found in juxtaposition to the trap or greens tone, and in some instances 
limestones are found associated with feldspar and free quartz. In some granitoid rocks the foldspathic 
.constituents predominate, in others the horublencle, and in others the mica, while apparently under less favorn.ble 
·Conditions for metamorphosis the argilla-0eous sedimentary accumulations lrnve retained to a considerable 
degree their original stratifietl amorphous character. Reel sandston~ ridges and trap rock also contribute largely 
.in some parts of the valley to the striking l1eauty of the scenery along the river. The valley of the Connecticut 
river, like many of the New England valleys, has received extensive drift deposits, ma.king thick bed~ of gravel, 
.sand, elay, or :fine silt, during the Champlain period. These drift deposits, Clilmposecl for the most part of rounded 
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pebl>les, from the size of a goose egg to fine sand, are sometimes 100 feet or more in tllicltness, and show signs 
of stratification. In some places segregated beds of drifted sand appear, and in otllers l>eds of clay. Tllese 
strnitified and unstratified deposits have been modified by erosion. 

The lands along- the river rise on both sides quite frequently into terraces, and these level-toppecl elevations are 
tlle :tlood plains of the river, indicating distinct periods iu the history of the erosion of the \'alley. 'fhe highest 
of these terraces extends over a wide area, and is cut here and there by the tributaries of the Connecticut river or 
disturbed by projecting hills. The lower terraces seldom extend over more than a mile or two, aud on the opposite 
sides of' the river these heights, unlike those. of the highest terraces, are of different levels. The present flood 11lain 
is commonly known as meadows. The material which composes the highest plains is of a, coarser character thaa 
that which contributes to the bottom lands or meadows; but before reaching Hartford these varying rocks have 
become ground into a fine material, and have commingled so thoroughly that all the elements. :find a lodg·ment in 
the soil; in fact, tho areas covered by coarse material-due to immediate glacial action-a.re m0re extensive in the 
northern part of the valley than iu the middle and southern portions. The superior physical oonditiou of the soil 
upon the present flood plain of the Oonnecticut river is the principal cause of the high agricultura.1 value of the 
lands along the river. 

The more recent alluviums occur more or less in the valleys of all the streams, and form in the low 
depressions swamps nnd marshes. Sometimes the alluvium is composed of coarse materiaJ·, very gravelly, and 
unsuited in a great degree for agricultural purposes; again it consists of very fine clayey or sandy loams; and 
when the sand and clay commingle in proper proportions the soil hi geuerous in its fertility. 

The tobacco area of the Housatonic valley is confined to Litchfield and Fairfield cottnties, spreading out 
westwarclly so as to take in a small portion of the counties of Duchess and Putnam, in eastern New York. Only the 
northern part of Fn,irfield county, however, is embraced within this area, the southern part, as is the case with the 
southern part of Middlesex county, in the Connecticut valley, being, as is coujectnred, too uea1· salt water to produce 
tobacco of good burning qualities. 

1.rho Housatonic valley is narrow, and in many places can scarcely be said to have any bottom lands, resembling 
a deep g·ap cut through a lligh rolling region. Here and there small, semi-elliptical low fields or pockets are to be seen, 
covering rt. few acres, n.nd these are sncceedetl by the plateaus of high terraces. These, in turn, are carved into so 
many fantastic shapes by ravines and small brooks as sca.rcely to be recognized as terraces. Bcyoud these, to tho 
east and. to the west, are long·, sloping hills, irregular in outline, the sides of which are generally clothed with 
cli:fferent species of the oak and the chestnut. 

Tho soil of the country through which the Housatonic river :flows is variable. What are called loamy soils in tliis 
valley are, for the most part, derived from the breaking down of the feldspathic and trappean rocks. 1'hese soils are 
very rich in potash, and are generally selected for growing tobacco. The alluvial soils vary much iu quality, 
being· at times white and argillaceous and very cold and tena(\ious, and at other times but little more thnn beds 
of gravel. When there is a proper commingling of these two the soil is very light, productive, 1111d durable. 

The soils of the tobacco· growing· portion of New England may be divided generally into two classes: 
1. Those formed from the crurn bling of the rocks in situ. 
2. Those which have been derived from transported material. 
The soil derived from pcrpl1yritic rocks is a dark a.rgipaceous loam, of excellent, fertility, and is suitable for grain 

and for tol>acco. The micaceous-ferrnginons rocks supply a soil well adapted to the growth of' grasses, and the 
rounded green hills attest the value of these lands for pasturage. It is a fine, light gra.v loam, works easily, and 
constitutes a considenible part of the soils of several counties. 

The soilR of the granitic rocks are inclined to be coarse in structure and aritl, and where disintegration has been 
carried to a sufficient degree of fineness the soil is of moderate fertility. Slaty soils, from chloritic slates and 
mica-schist, are inclined to be cold and wet; yet, when snfliciently drained, they are strong, au cl will retaiu fortilizers 
well. They,make a red ela,y or loamy soil. The reel sandstones furnii>h a thin, poo1· soil, unless tlle simdstoues 
arc argillaceous, when a very good soil results. The trap rocks, by reason of the calcareous sptir whiull is associated 
with them, often crumble into a very generous soil, and oue that is durable in its constitution. 

When there is a considerable amount of pebbles composed of carbonate of limel commingled iu suitable 
proportions with felclspathic and ferrugfoons-micaceons rocks, the drift soil is supplied with every inorganic clement 
necessary to its fertility. On the other 11ancl, when the drift is coarse, and is composed maiuly of quartzose gravel, 
the soil has an original poverty of constitution and such porosity that heavy fertilization will have only a tempornry 
effect upon its power of production. 

The soils of the first terrace above the rivers are probably, for all purposes, the best, and on these, for the· , 
most part, the tobacco crop is grown, though some is planted on the meadow lands. These latter usually require 
draining, and must be protected from overflows. In some places in the Oonnecticut valley the soil is underlaid by a 
grayish clay, called '1 hard-pan", and when this is exposed to the atmosphere, it crumbles very readily. In places 
it ma,kes a spongy soilj in others a heavy clayey soil, but ill·suited for the growth of any crop except the coarse 
grasses. 
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As !f2ill' -as tlle mechanical and pllysical conditions are concerned, itll stages, from a free pebbly mass to a 
retentk,e :fine clayish soil, may be found in New Bnglarnl. The surface soil is in some cases deep, in others quite 
shallow.. In the latter case, especially in the Connecticut valley, the subsoil is either hard-pan or stratified ferruginous 
sand dieposits or graNel beds. In some localities the quartz sand is the predominn,tiug soil constituent; in others 
the hornblende, or ;the mica, or a Jerruginous clay. The tobacco crop clf1irns for its successi'nl cultivation the best 
soils-well.drained, doop, mellow, cln,ye:y, or sandy loams-with a permeable subsoil. Snell soil is the best 
protection against .untimely dry or wet spells. 

li'OREST GROWTH. 
The crests of Uw hills are usually covered with pines, oak, and chestnut. The hemlock (Abies Oana£lensis) is 

found in shaded ravines and on the rocky ban ks of the streams. The slopes of tlle hills and low plains are here and 
therecoverecl with redoak:(,Qitercusriibra), black oak (Q. Unctoria), white oak (Q.alba), burroak(Q.iUci:folia). The sugar 
ma1)le {Acer saccharinitni) frequeutly occurs in groves more or less extensive. The exhm1st;ecl pastures upon hills 
aml a~.ong the slopes of the ridges are rapidly becoming covered with white birch (Betiila alba, var. popiilifolirh), in 
some places pines, in others junipers 1( Jimi11enis comnmnis-J. Yirginiana), mid huckleberry ( Gaylussacia dmnosa). 
Upon .elevate<l ch\/Y lamls are found the ash (Fraxinu,q .t.1mericcina) and the hickories ( Ocw-ya alba and 0. potoinn). 
Tlie original natural growth upon the river lands seem to be elm ( Ulmu.q Americana), the pines ( Phms strobu,~ ancl 
P. dgicla), tlie red maple (.Acer ritbr4tm); in wet· places the alder (.Al.nits i?icana), the poison sumac (Rims venenata.h 
several species of dogwood 1( Oorrn-us), and various species of the order El'icacem, as rhododendrons, lJJp·igcea, etc. 
The beech ( Fagiis j'orr1.iginea,), the butternut (Ju.glans oinerea,), and linden ( P.ilia .Americana.), and buttonwood 
(Platantis occidentaUs) occur on. s01ue of the lower terrace htnds where the soil is good. 

OJJ!MATE. 
The climate of the tol>acco 11egioe11 of New England, though clrnngenble, is renrn.rkabl;,' mild aml healthy fol' tho 

latitude. Its severity is tempered hy the proximity of the sea, and hy the t,wo large valleys, the Ilousatonic aud 
the Connecticut., and the warm air from the ocean is drawn up into these clrnunels and diffuses itself oYer the 
iutermerlfate high lands. 

At New Haven, observ:1tious ~xteuding from December 10, 1872, to October :n, 1880, show the menu 
temperature to be: .Spring, 370,3; summer, 710.1; autumn, 530; winter, 30°.8. 1'he greatest difl'erence between 
tlic highest and lowest thermometer in any one year was 1050; 11ighest recorded temperature, !)50; the lowest, 
- 14.0. The mean annuaJ precipitation, 54.01 inches; mean of prevailing winds, sontll. 

At Springfield, :Massachusetts, the observations of' the signal service bUl'ean from ;fnly 19, 1873, to Octobe1' 
31,· 1880, .show the mean temperatnm to be: Spring, ~17°,G; summer, 710,2; autumn, n20.1; winter, 200. The 
greatest range of' the tliermorneter in any one ;rear was 1020,5; the highest recorded temperature, !l4.o.5; the 
lowest~ -100. l\1ean a1111ual }lrecipatation, 47.74 inehes; mean of prevailing winds, south. It will be seen that 
the temperature of the spriug· months is more than 100 lower at New Haven than itt S1n'ingfield, thongb the latter 
is 481 f'11rt;hel' north. 

LOOALITY OI~ TOBACCO PRODUCTION AND 001\1P ARISON OF REOEN'l: CROPS. 
The production of tobacco in tlte Connecticut valley is confined for the most pa.rt to tho following cminties: 

Middlesex, Hartford, and Tolland, in the state of Oonneeticut; Hampden, Hampshire, aucl Franklin, in the state 
of' Massacltnsetts; vVindbam, in tlle state of Vermont; and Cheshire and Sullivan, in the state ot' New Ilumpsbire. 
In .tlle Housatonic valley tobacco is cultivated iH. J!'airileld and Litchiieltl counties, aucl to this valley belongs 
commercially the tobacco product of Duchess and Putnam conuties, in eastern New Yol'k. New Haven county 
belongs il1 part to the Oonnectfont valley and in }Jftrt to the Housatonic valley. 

In acreage the crop of 187!> was in New Haven county 25 per cent. greater than in 1878, 20 per cent. greater 
than in 1877, aucl about equal to thitt of 1876. In lVHddlesex, Hartford, and Tolland eouuties the acl'enge for 1870 
was u,bout 5 pol,' cent. greater tha11 for each of tlie years 1878, 1877, and 1876. For the ~'ear 187!} the counties of the 
Housatonic valley report an increase in acreage of 10 per ee11t. as compared with 1878, and u per cent. as comparetl 
wiLh 1877 ancl 1876. In Hampden county, Massachusetts, the area planted in 187!) was :) per cent. greater tllnn in 
1878, 40 per cent. greater than in 1877, and 15 per eeut. gretiter than iu 1876. The acreage in Ifampshire county, 
Massachusetts, has remained about the same for four yeani. On tl1e other lland, there was a falling o:il' in acreage 
in Cheshire county, New Hampshire, of 10 per cent. in the crop of 1870 as eomparecl with tha1; of 1878, 1l1e samo 

, as compared with the area. of 1877, and i1 very great diminution, estimated at 50 per cent., ns com parcel with the crop 
of 1876. In the yield per acre there was for New Haven county 10 per eent. decrease in 1870 as compared with 
1878, 1877, and 1876; and l\'Iiddlesex, Hartford, and Tolland sho:w about tlrn same. llamriclcn, as com1mrcd with 
1877, shows 5 per cent. decrease, and with 1876, 10 per cent. decrease; II11mpshire, 10 per cent. decrease as comrnucd 
with 1878; Cheshire, as compared with 1878, 10 per cent. decrease, and the same ra.te of decrease for the years 1877 
and .1876. The yield per acre in .Housatonic valley in 1879 was 15 per cent. less than in 1878, aucl 10 per eeu t. less 
than in the years 1877 and 1876. 
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.As to quality, the crop of 187D in New HaYei1 county was better than that of 1878, equal to that of 1877, and 
better than that of 1870. In Mi<ldlesex, Hartford, and Tolland counties the crop of 1879 was better than that of 
1878 or tlrnt of 1877; and while the crop of 1870 was not so good as that of 1879, it was better than that of 1878, which 
was mtlrnr an inferior one. Hampden county, Massachusetts, reported the crop of 1879 as being better in every 
respect than tbose of the two years preceding, and as fully equal to the crop of 1870. 'l'ho same may be sait1 with 
reference to Eam1)shire county. On the other lland, the crop of New llampshire in 187!) is said to be 20 per cent. 
worse than those of 1878 and 4>f 18iG, and equal to that of 1877. The same is true of tbe tobacco district i11°Yermont. 

It may be assumed that in the tobacco-growing area of New Englaml there has been a gradual extension of 
tho urea plm1tecl in tobticco, and the crop of 1879 sho\YS throughout the seed-leaf district an increase of about 17 
per cent. over the three years preceding, and that, com1mred with the erop of 1875, whieh was a very !urge one, there 
was ii, decrease. 

The crop, though large in area in 1870, did not equal in yield per acre that of 1878 by 10 per cent., flll(l the same 
mny be said with reference to the :years 1877 and 1876. Tile growth for tlle year 1878 was exceptionally large ancl 
the texture good, but a considerable portion of the crop was iujured by white veins mu1 pole-sweat. In 187!1 <t forger 
amount of Havana tobacco was grown in the counties of l\f.assachnsetts than nsnal, the entire crop of Seed I,eaf and 
H11nmn being estfornted to equal 10,000 cases, though the returns of' enumerators would indicate 40 per eent. more. 
The cror> of 1877 had a very large proportion of fine leaf, while tlu1t of 1870 was much below an average in qrn1m:1r, 
Cheshiro county, New IIampshire, however, reports the crop of 1870 as 20 per cent. poorer in quality than that of 
1878, about equal to that of 1877, ancl 10 per cent. worse than tllat of 1870. The crop of 1879 was good; on the 
wl1ole, better thau tlrn crop of 1878, particuh1irly the seconds, as there was not so much of it injttred by whito Yeins 
or pole-burn. Tho product of the Honsatonic valley has gained popularity every year on account of its dn.rk color. 

For several years the wrap1)ers of the 001mecticut vallc;y, though fine and silky in texture, broad in leaf, and 
well lrnndlecl, have been too light, approaching a cinnamon color. 

Y AltIETIES OF TOBAOOO GROWN. 
The several varieties of tobacco at pres.cut cultivated in Connecticut valley consist of' Connecticut Seed Lmtf, 

Connecticut Broad Leaf, Havaua, Havana Seed, Belknap, and John Williams. The Connecticut SeedJ,eafis broad, 
with small fibers, strong, thin, elastic, and silky, and the leans arc set closely UJ~On the stalk. The best loaves of 
this variety are used for cigar wrappers and the poor ones for binders and fillers. The Seed Leafis n.lmost tasteless, and 
when used as wra1)pers for IIavanaf'tllers does not impair the flavor. The Broad Leafis only a modification of the first, 
the leaves being broader in proportion to their 1011gtlt tha.n the Connecticut Seed Leaf', and the fibers run out more at 
right angles to tho midrib. The E~waiia Seed is grown to 11 considerable extent, especially in the valley counties l;yiug 
within the state of l\fossachusetts. This variety has a very thin, fino leaf, is delicate in flavor, and ;yields more 
wrapplWS to the pound than any other variety planted. Grown in the Housittonic valley, this varict;r is noted for 
its fineness of texture and glossiness of leaf', \Vhich, after sweating well, has all the softness a11cl brilliancy of a 
piece of silk; and as it cures ·a dark color, it is very popular with cigar mannfactnrers. It Cltn be planted much closer 
than any otl1er variety. Ifavana ls that grown from imported seed; Havana Seed is that produced itfter four years. 
Tho principal objectioll to this variety is made by tho farmers, who assert; that, though the pric(I is greater per 
pound than for the Seed Leaf', the small ;yield per acre does not inake the crop so profitiible, especially in tl10se 
counties well adapted to the growth of the latter. This, no doubt, is tho reason why Havmrn See(l Leaf is grown 
in ln,rger proportions in the upper counties of the valle;y than in the lower <'!nes. In the lower counties the soils 
produce a wrapping leaf nneqnnle<l in fineness by any other grown on the continent. 

The Havana is grown to some extent in the upper imrt of the Housatonic vu.1loy for fillers. In ttnswer to a, 

letter addressed to llim on the subject, l\:fr. Perrj· N. Hall, of New Milford, Connecticut, says of the Havana Seecl: 
\ 

It. is moro generally known iu market qnotiitions llS Connecticut Ifovm1a, and is protlucctl in this way: Seed from tllo Yuoltn Alinjo 
1lii;hfot in Culm is sowu lwro tltreo ~:wccssivo sen.sons, nud t.ho seecl from tho third an<l fourth years is luicl up for future ficl<l cul ti VILtion. 
lt is preforrell, as being more leafy thnn otlrnr kinds of·Cnlm tobacco. Tl10 first your it grows snmll, pro<l.nciug littlo if any wrtiripor lcu.f, 
but makes a fLllllr for cigurs which retains some il1tvor. It is not used to an~· extent in Jlohl cultivnt.iou until tho thircl or fourth year. It 
will retain its distinctive peculiarities for miiuy yc1irs, provided tho soocl can be grown so as to entirely prevent i"!;a mixing with the 
Connecticut soctl t@liacco. AJJ this is vory difficult, 1;11 account of bees carrying tho iiolleu from 0110 iilant to auothor, tho pl!m of lu.ying up 
nncl keo11ing the seed for a number of years is pmcl;icoll. This tobacco protlucos fowor pounds por aero than tho Connocticut Sood Loaf, 
bub brings a son10\vl111t larger price. It genemlly sweats to clurlc colors, aml is easily cultivato<l and llM·vestotl. 

The largest variety grown is said to be the Barber, a variety produced by making a careful selection of tho 
earliest plants and earefully trimming the seed stalk of all late blooms. This variety is remarkable for the groat 
size of its leaves, the smoothness of its texture, and the uniformity of its color, and it is highly esteemed for making 
'vn1ppers. The Podunk has upright 1eaves, thickly disposed upon tho stalk. Another variety of Seed Leaf, called 
Duck Island, is grown to a considerable extent iu the Hou.s~1tonic valley. It is medium in size, and very fine in 
texture ancl fiber. The other varieties mentioned are subvarieties of' the Seed Leaf, and are distinguished from it 
only in tho shape of the leaves, and not iu the flavor, habits of growth, or uses. 

The quality of' these different varieties is greatly affected by the character of the soils upon which they grow. 
Where the soil is a heavy cla,y loa1u, the tobacco grows with more tllickness of leaf, and has more gum in its tissues, 
cures a. darker coler, ancl will bear sweating better,, but is not so well suited for wrappevs, because of its comparative 
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coarseness of texture. Upon light sandy soil the quality is very fine, but the color is light. By judicious sweating, 
tobacco can often be changed from a ligltt cinnamon to a dark brown color, in which case it makes wmppcrs tlu1t 
command the highest prices. f quality of tobacco between the two is very popular, l>ccause it both sweats wcl1 
and supplies a large proportion of wrap1Jers. 

Soils near the sea-coast, though in appearance having all the physical qualities required for the production of 
the finest leaf, yet often protluce tobacco the burning qualities of which are imperfect. This l1oubtless ltriscs from 
the existence of tbe chloride of sodium, or common salt, in the soil; for it is the result of loug· observation, both in 
Europe and in this country, tbat the use of salt, while it is thought to iiicrcase tl1e crop, dimiuisbes the burning 
qualities of tobacco. The soil preferred in the Honsatonic valley is known as a ridgy loam, dark in color, with a 
small portion of sand. It is intermediate between a light sandy and a loamy clay soil, ancl is found on hill lands. 
Tlte tobacco grown on this soil has all the fineness of texture of that grown upon a light sandy soil, and most of the 
body, and all tbe elasticity, strength, and sweating qualities, of that grown upon a clayey soil, aucl will supply more 
wrappers than if grown on either t.he light sandy or the heavy clay soils. 

Of the tobacco raised in New Eng·land, tbe best crops will make GG per cent. wrappers, 25 per cent. seconds 
or binders, and 9 per cent. :fillers; but the inferior crops will show it reduced percentage in wrap1Jers, and a 
corresponding increase in the other two grades. 

It is the impression among many dealers and farmers that tho quality of the tobacco has cloterioratecl during the 
pltst decade, but of this there is some doubt. l\'fany maintafo, with it good show of reason, that the crop is much 
better managed now than ever before, because bu;yers exercise more vigilance in the selection of good crops tltau 
formerly, and because the houses in which it is cured are better fitted for the pur1>ose. Thero is a snrnll a,rea, about 
fifteen miles long and three miles broad, in which are included South vViudsor, East Hart;ford, arnl Gfastoubnr;y, 
that is pre-eminently distinguished for its :flue leaf. Tlie soil is f~ light yellowish sandy loam, very me1low, made 
very fertile by the application of manures, moist aml warm, ancl usually deep, but occasionn.Uy sandstone:; of tlie 
Tdassic period a,p1?ear a,bove, the surface, these sandstones being ferrnginous, sometimes rnicaceons, aml often 
conglomeritic. Tile fineness of the sedimentary deposits, the variety of the inorganic elements derived from the 
slates, traps, granitic, feldspathic, and hornblendic rocks tbnt bound the valley, aml tile excellent drainage, 1Lll 

combine to make a soil perfectly adapted to the growth of the tobacco-plant. For the growing of tobacco a very 
small percentage of the lalHl is employed; indeed, in a farm of one hundred acres, three or four acres nmy be 
considered the average amount planted. 

ROTATION. 
In the Oonneeticut valley all the soils cnHivatetl in tobacco have been in carofnl and skillful tillage from one 

hundred to two hundred years or more. The rotation prncticecl in the valley ii; grass several years, after which 
succeeds tobacco for it number of years, two or three usmilly, but frequently fonr or five, after which the laud is 
again seeded to grass. It is difficult to have auy regular rotation, because the local Y11riatio11s in soil characteristics 
make some of it peculiarly adapted to the growth of tobacco, while other varieties are better suited to tl!e proclnctiou 
of hay, or corn, or buckwheat, or are fomul more profitable in perrnaneut pasturage. 

Grown upon rolling lands of the Housatonic valley, tobacco has a much <larker nnd thicker lenf; but u1rnn 
freshly-cleared lauds it grows coarse, aucl is de&titnte of gum and elasticit.y. Probably one-third of the crop grown 
in this valley is planted on valley lands and the remainder on slopes and tops of ridges. 

l\!fANURES AND THBIR APPLIOATION. 
The origfoal growth of the tobacco arei1 is said to have been white oak, })ine, red maple, birch, and chestnut, 

which woukl indicate soils of medium strength. In the raising· of a tobacco crop especially manures always 
enter a1::1 muclt into the calculation of the cost of production as the labor employecl, from five to ten lmtds of stable 
manure being applied to every acre intended for tobacco, and geuemlly from 300 to uOO pounds of snperpltosphates 
or Peruvian guano. Iu the districts around Hartford the followiug are the kinds aud the prices of the various 
fertilizers, as well as the .amount used per acre: 

Kinds. Cost. A.mount nppllc(l per noro. 

--------------------~·-··---· .-.-·-·-~--·~-----

St11.1Jle mnmu·o ......................... $G to $8 por cord .......••..•••••.•••.• 5 to 15 oords. 
Cnstor pomnco ..•.•.....•••.••...•.••.. $22 per ton .•.•.•...........••.•...•••. Whon nsecl oxclusivcly, 2 tons; loss qnnntH.y with other fo1ti!lzora. 
PontYlnu guano .•.•....••...•.•.••.... $50 per ton ............................ BOO pounds, in oonuontlon with G cords of shtble tulitllll'O, 

Su).lOr).lhOsphatee ...................... $30 to $40 per ton ..........••.••••••••. 300 to 500 pmm(ls, with from r. to !I conlA of stolJl11 mnnuro. 
Bono moal ............................. $32 to $40 i1erton ........•...•••..•.••• A.lwaya usocl with othor fortilize1·s; not u. favorite with tobnooo.growera. 
Fish guano or acmp •••••••.••••••••• : •. Dr.v $35 to $3~; hnlf dry$18 to $20 po:c_ From \ooo to 2,000 pounds 1ior ncro, nlwitys nppliou with other fortlllzer~, not 11 

ton. favo1·1to manure. . 
TolJnoco stalks ..•.•.•••••.•••••..•••.•. $10 to $14per ton .•••••..••.••••••••••• When itpplied mrnlu~<vely, from lit to Hons. 
Lime . . • • • • . • • . • • • • • • . • • • • • • • • . • • • . . . . . $1 50 to $2 per bnrrd oJ' tlJrce lJushels. Two linrrels, with other furtillzors. 
Leacl~~<l ashes ...•.•••.•••.•••••••••... 2G ocnta per lJuahel ................... Very populnr with tolJncco-growm·A; <1nantity applied very vm•l111lle. 
Nowto.u mnrl .•••••••••••.... .•••• : •••. $3 to $8 per ton ........................ Two tons; s111!1 to mnko toliacco of supHlor q1mlity. 
Stockbl'iilge tobnccofertilizer .................................................. Uac(l liy some with good results; GOO i1min<ls per nol'o, 
Sheep mn.nnre ......................... $8 to $10 per cord .......••..•..•...... .All thn.t can lie obtained. 

--------------'--·----------~-------·-···-··----·------------··------
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I. F. C. Allis, of East Whately, Massachusetts, in a letter to John L. Hayes, secretary of the National Board 
of Wool Manufacturers, says: 

Tllo cnnse for fcccling so many sheep for their mutton in this valley is the high value of sheep manure for tolmcco-growi11g, it having 
the effect on onr lig·hi; soil to iiroclnce a c1ark-coloroc1 silky leaf, of goocl burning quality, suit:ablo fer wrapping flno cigars. 'rhis tobacco 
burns whit('I, ancl has a goocl sweet flavor, perhaps owing to the potash it clorivcs from tho ma11nr11. So valuable <10 we <'.onsicfor 1;his 
sheep mimm·o, that we havo shipped, since 1870, from West Albany, from 50 to GO oorcls, cost.ing from $8 to $10 n cor<l, ovury tqiring. On 
our light soils, cnllecl pine lnucls, after raising cro11s of tobacco, 2,000 pounds to tho acre, we have sown whoa·t., yielding 30 lnrnlll\l~, plump 
berry ancl heavy weight of straw, on lnnc1 which, without this chessiug of ma1mre, is Ht only for white lH11111s. '\Ye of Into years food 
withour sweetest nncl finest hay, and mix with our corn one-third cottonseecl meal. By so foccliug, our shocip fottcm more ~1rnil~·, hoing 
more hardy and better conclitioncc1, hcsiclc increasing tbc value of the manure ancl rendering it more foll of iilant food. 

There is a considerable contrariety of views expressed respecting the effects produced upon the qun1ity of the 
tobacco by the application of the several f'erti1izers mentioned. In some of the schedules rot.urned to thiH oflleo 
from intelligent growers it is strongly stated that heavy manuring is not only necessltry to grow heavy crops, but 
that in the heaviest crops is found the largest proportion of excellent leaf. Others clnim that heavy fertilization, 
while it adcls unquestioMbly to the quauti~y produced, yet affects the qmi.lity injuriously ns to textnre, strength, 
and silkiness. Tht·se contradictor,Y statements cau only be reconciled by the hypothesis that the soils in eitlH'l' cnse 
are 1'aclically different in chemical constitution. Sa.ys one schedule: "Fish gnano makes tobacco heavy, rongh, nncl 
.scaly, with bad buming qualities." Others ch1im that· fish-scrap is an excellent mmmre. The iirst st:ttt.ement 
accords folly with that made by Professor Johnson as to the widespread prejudice existing among tobaceo-growen1 
to the use of fish or fish guano on tobacco fields. 01:' the beneficial effects of Peruvian guano on tobacco soils there 
is no lliscordance of views. 

In the Honsatonic valley tl.J.e fand, wlletbcr sod or cultivated in ~•previous crop of tobacco, is treated t'o a. hon.vy 
application of stable mannre, running ns bigh as thirty or forty cart-loads to the acre, at a cost of from $ii0 to $GO. 
Cow-dung is said to have tlle best effect upon color, J.10rse-c1nng, though making it good qualit.y of toba.eco, iudncing 
lighter colors. Saltpeter also is applied to improve the quality. All fertilizers, except s1iecial manures, are spread 
broadcast over the land, and are plowed or harrowed in; and without their use it would be co11sidered folly to plant ii. 
-0rop of tobacco, as the small size of the leaf and the deficiency in gum aud other qualities would make tho crop 
exceedingly unpro:fitabl(I, 

In Fairfield county the yield per acre lias decreased considerably, but no cause for such decrease iH n1:1signe1l. 
In Litchfield county the yielll has slightly increased, owing to better cultivation tlrnn :i'orrnlwl.Y arnl higher 

manuring. One fact in com1ectiou with tobacco culture in this county is signiiica.nt: the tobaeco lmuli;; liave l>mm 
enriched at the ex11ense of the corn and grass hirnls, for all t4e manure made upon the farin is reservcll fo1· the 
tobacco crop. The hay, corn, and other croris liave rndly fallen off in yield, and it is a mooted question wlwt.lier, 
on t11e whole, the county bas lieen benefited in an agricultural point of view by the production of' tolmceo. Tho 
breeding of cattle au cl sheep, the making of hay and butter, and the growing of wl1eat ancl oats, hnvc all 1lecliner1 
since tobacco bas become a staple; and, though there is more money handled by the farmers than formerly, tho 
forms are not generally kept up to such 11 high state of cultivation. 

It may be remarked, howevel', in this connection, that the making ancl saving of nmnnre all through Nmv 
England is considered one of the most important opera,tions of the farm. Barns are constructed with cellars, in 
which mucl; is spread, to collect and prescr'Ve tho urine of the animals which feed above, and into this cc1lur aro 
tlnown all the' droppings of horses a.ml cows, which arn worked over again and aga~n by tho swino that arc 
1>ormittcd free access to the cellars. It being found impossible to make a sufficiency of manure for all tho 
requirements of the farm, it is often imported from New York city at a cost varying from $10 to $1ii the cor1l, a 
cord weighing about 4,500 pounds. Artificial fertilizers are largely used on the tobacco crop, more with a view of 
giving it, an early start than as a safe reliance for carrying it to maturity. Peruvian guano is applied, as 
also the suporphosphates,. in conuection with stallle manure, which act as a stimulant to the tobacco-plm1t in its 
early growth, until its dense roots are able to reach out in tufted masses and appropriate the coarser material of 
stable and other barn-yarcl manures. 

SEED-BI~DS. 

Burning as a preparation is rarely practiced, ancl then only for the pm;pose of destroying the seeds of weeds 
ancl grasses. The methods of growing tobacco.plants are like those given in Ohapter XX of this report. 

PREPARATION OF THE SOIL li'OH, TOBACCO. 

The soil intended for tobacco is rarel;r broken in the fall, unless it is a heavy clay loam, which needs the 
ameliorating effects of freezing to make it crumble well. Upon sandy loams the work of preparation begins in the 
spring. The land receivea a heavy coating of barn-yard manure, and is plowed with a turning-plow to the de1>1i11 of 
from 7 to 12 inches. It is cross.plowed in May, lrnrrowed; aucl smoothed. With a "ridger" beds are thrown up 
from 36 to 42 inches apart and 6 inches high. These are smoothed off at the top, and with a wheel prepared f'ortho 
purpose are marked for planting at such distances as may be determined upon, these distances varying from 20 to 24 
inches, and sometimes, but not always, hills are made at tho points marked on the ridge for the plants. The longer 
distances given are for Connecticut Seed Leaf, the shorter ones for Havana Seed. When it is desired to supplement 
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the application •of stable manure with stimulating fertilizers the land is furrowed out 3 or 3tr feet apart and 300 
pounds of guano or 500 pounds of i-mperphosphates are strewn in the furrow. On this two other furrows are thrown, 
to make a bed, which, after being smootlled off, is marked for hills. The guano or snperphosphates are sometimes 
sown broadcast ov:er the land and harrowed in before it is marked off. The effect of i'l'rtilizers upon the crop is 
tersely expressed in one schedule as the "difference between a crop and no crop". 

Dr. Riggs gives.an account in the report of the Oonnect.icut board of agriculture for 1871 in reference to the 
preparation of soil for his tobacco crop. After the tobacco is cut and housed in the fall the laud is plowed lightly, 
.and lil; bushels of r~re are sown to the acr<>. This gets a good start before winter, and in the spring, wl1e11 he wishes 
to plow for tobacco, it is 4 or 5 inches high. He then takes what he cans a "smoothing-iron", 4 feet square, made 
with 2-iuch plank, spiked with railroad spikes to joists 3 by 4 inclles, the front encl and sides of the iinplement 
beveled so as not to carry the earth along with it. Two or three weeks before planting this is drawn over the rye 
to fovel it. The soil is fertilized with 300 pounds of guano, which, with the rye, is turned under to the tfopth of 12 
inches. In this condition the hmd lies until it is near!;')' time to l)repare it for the plants, when he applies about 
one-third of the quantity of barn-yard maume that would have been put on lmt for the rye and guano. This manure, 
with 400 pounds of additional guano, is spread over the land and 11arrowed in thoroughly. The "smoothing-iron" 
is then used until the whole ileld is as smooth as a floor. The la.ml lies in this condition for a. few days, until tho 
guano and manure have become absorbed and incorporatecl into the soil; then the field is marked off into rows, aud 
two furrows are thrown on each ma.rk, making ridges which are 3~ feet apart. Hills are made on tlrn ridges from 
22 to 24 inches apart, and are planted after a, shower of rain with plants the leaves of which are as large as the palm 
·Of the hand. The yield of his crop varied from 2,200 to 2,400 pounds per acre, although he applietl two-thirtls less 
stable manure than he would have done but for the rye which he plowed under. . 

In New Haven co:unt.y, and probably in other counties, the rows for Connecticut, See<l Leaf are sometimes made 4 
feet apart, while the plants are set out 2 to 2~feet in the row, the greater width being rendered 11ecessary in smLsous 
of Yigorous growth to prevent breaking the leaves in passing through to destroy the worms and to llllll off the 
:suclwrs. It is also believed that wide spaces are favorable to a more thorough development of the leaves, air and 
light being necessary to insure a uniform growth and a uniform ripening of all the leaves. 

The sma11 area planted in tobacco by each farmer in New Bngland enables him to plant his crop whenever the 
Jllants are hirge enough to transplant. This is done ft:·om the 1st to the 20th of June, sometimes earlier, wlletl1er 
timely rains make the ground moist or drying winds exhaust the moisture. In the former case, the plants tire set 
rn pidly .; in the Jatter,~every hill is moistened by artificial means, and each phtnt is protectecl from the scorching mys 
,of the sun at a:oiddU:~' by tufts of grass or in some other manner. It i1:1 considered ve1'y important to get n, good 
"'' stancl" at first 11lanting1 so that all the plants may grow evenly; otherwise the fields have a ragg('d look, some 
tplants being small, while others tower above them. The topping au<l cutting are also made irregular, the first iifants 
requiring to be topped and cut several days or weeks before those replanted, and in some years fully 213 per ecnt, of the 
.first i)Janting is cmt .oft' and destroyed by cut-worm~. Tho younger or replanted stalks itrc of'ten topped to it less. 
;number of leaves, in order that they may ripen with t,he first; bnt in this case there is a dispn.rity in growth, ancl often 
.a deterioration in the .qualit~·· Under very favorable eircmnstauces the tra.nsplanting may he continued uutil ,July 
4, After the plants have beell iu their places four or :five days they begin to grow, when i;lrn earth shonlll be loosen eel 
.about them and the smface of the ground kept s'oft and fine. At least three plowings and as nmuy hoeings are 
,given the plants before they are ready to be topped, which is within from forty-i1ve to fifty clays 1nfter they rtre 
transplanted. 

TOPPING, PRIMING, SUCKERING, AND WOHMING 'l'OBAOCO. 

In reference to tOJ>ping there is the usual diversity of views. All, however, agree that the plants should be 
:topped as soon as the ;flower bucls generally appear over the field. If the soil has been well pulverized, the blossom 
bnd will not show itself until the plant has developed a large number of leaves; but in dry weather it appears 
when the plnnt hns .comparatively few leaves. In topping on rich soils, from twelve to sixteen leaves :1re left on 
·each plant, and 011 the. Havana Seed variety a much larger numberoflea,ves is left, sometimes as many as twenty or 
twenty-five; but on thin sons, or on soils not well manured, in very tlry weather, only ten or twelve leaves m·e left on 
,each plant. It is the experience of all good planters tha.t a larger .proportion of good wrappers is obtahte(l by 
topping low, so that ·every leaf mny become of a uniform size: ·when too many leaves are left t.o the stalk the 
<top leaves rarely ever attain their full growth, and all will be deficient in gum and elasticity. No priming is 
·done. Dr. Riggs mnintains that "priming", or pulling oft' a few lower leaves, is a great adva11t11ge to the plant. 
The lower leaves are always classed with the inferior grades, being genern.lly ragged, ea.rth-bnrnecl, worm-eaten, itnd 
bespattered with dirt or sand. Beside, their presence on the stalk pl'l~Yents the working of the soil near the plant, 
which is necess[l,ry to obtain the, best results. Dr. Riggs' pract.ice, which is a very successfnl one in results, is to top 
down to a good healthy leaf, and to top low enough so that the top leaves will attain an equal size with the best of 
·the others. From eight to ten leaves in the most fertile fields, and less in a crop that does not grow so heasjty, 
is the rule of guidance which he lays down. Nevertheless, but few phmters adopt this suggestiou, ancl the general 
average is from •twel¥e to sixteen leaves for .Connecticut Seed Leaf, and from sixteen to twenty-four for Havana 
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tobacco. The suckers 11re pulled off as they appear, the best growers rn.rely permitting them to a,ttain a length of. 
4 inches. This operation is performed genera1ly twice before cutting, first a week after the plant is topped, and 
again just before it is cut. A few pull off:' tlie suckers once only. Tbe work of destroying the worms is done every 
clay, if i)ossible, as 110 tobacco is so mucb. injuretl in quality by worm holes as the ciga,r wm1iper. The moths am 

. caught or beaten down with a wisp of fine brush at evening. A few farmers plow their laud in the fall, iu the 
belief thrtt by exposing the worms in their chrysalis state to the frosts of winter they will be killed. Tho worms 
are destroyecl by haucl-pickiug, allll sometimes, but not ofte11, by gangs of turkeys. 

After the Cqnnecticut Seed Leaf has been topped from two to three weeks, by a careful inspection of the top· 
surface of the leaf irregular ;yellow spots, shading off into the general green of the leaf, will be seen. A grainy 
appearance also becomes visible on the surface, and the leaf becomes somewhat crh1p, a.ml will brmtk by lloubling. 
Though not fully ripe, it is in the proper condition to make leaves best suited for wrappers, and to permit it to 
remain longer in the fiehl would thicken them. Hains at this period injure the leaf by washing away the resinous. 
substances that give it a satin-like face after it is .cured aml sweated. Heavy clews mid cool nights are favorablc
for ·the development of these resinous compomids. 

When the Connecticut Seell Leaf was first grown in the Connecticut valley it was tlie custom a,moug farmers to let 
it ripen fnlly; but experience has taught them that its highest perfeetiou is rea,che(l n,bout, the time the upper leaves. 
attain their filll ltlize. In other.words, the time most propitious for cutting tobacco is when the process of cx:pausiou 
censes and that of gra.rmlation fairly begins. This is not the case, however, with the Illwann, Seed; for unless this 
variety is l)ermitted to remain until the sweet gums rtre secrete(l the u,roma for which it is prizetl aml its glossiness. 
will be lackiug, and it will not occupy no b.igber standard tltan a small, thin, wrar>ping leaf, unequal in size uml 
inferior to the Connecticut Seecl Leaf. On this account it i1:1 allowed to stand for three or four weeks after being 
topped. 

CUTTING AND CURING OF TOBACCO. 
The cutting of tobacco usually begins in the second week of August, au cl continues through thftt month and often 

as late as the 10th of September. When planted upon warm, sanely soils, tobacco will mature from one to two weeks 
earlier than when plautetl on a clayey loam. While t.he hitter will not mature so rapidly, it luts more body an cl will 
cure np darker in color-a thing very much desired by the tobacco plmiters for two 01' three years rmst. 'fhe fan(\ 
selectell for cutting is when the dew is o:lf the leaf and the sun not too hot,, from three to six o'clock in the t~ftcrnoon 
being considered the best time. If cut when the dew ls on, it breaks inore easil,y, and dirt will adhere to tho surface 
of the leaves that comn in contact with the gronncl. A sunhnrnell leaf, it may be well to adu, is om\ w1rnse juiee1:1 lrnv1~ 
been dried out, in whole or in part, by the lieat of the sun. Although perfectly green in color, it will crmnl.lle to the 
touch, tmcl thongll it may become pliant, the green of the leaf never disappears if put in the shed. OM method 
only will remecly in part this evil, mul that is to let the sunbnrnetl 1)lant take tlrn dews for several snccessivo 11ights .. 

The instrument employed for cutting is a h::ttchet, a hay-knife, or tt saw, the latter being preferred, because, like 
tl1e lmtchet, it does not jar the plant. The plants are grnspetl about the center of the stalk with the left hand,. 
a.ncl with the saw, hatchet, or knife in the right harHl they are severell within m1 inch or two of thL~ surface ancl 1aiQ 
back upon the row, am1, after they are somewhat wilted, are taken by other hands aml speared ftbont 0 inches from 
the butt on it fatll. From four to six plants are put upon eaeh lath, unless they are very small, when a larger number 
may be put on. For this purpose a "horse" is used, represeutc<l in the following cut: 

The spear has a socket, by which it can be fastened to the lath; and as fast as the laths are iilletl they are hung· 
upon a frame on a wagon and are hauled to the curing shed, or, as is the practice with many, are put upon scaffolds in 
the fields, constructed with carpenters' trestles, as shown in the illustration. If taken to the sheds at once, the doors. 
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are left open until the tobacco is tl10ronghly wilteu aud tllc leaves hang perpen:dicnlarly. Before the 1:1ths are put 
in place on the tiers iu the shed tlle plants are carefully arrangetl on tllem, g'iviug to eacll plant 1111 equal amount 
of s1nicc. These are tlien put upon the tiers, 6 or 8 inches apart, filling . · 
the top tiers of the shed first, aml working downward until thQ whole 
shed is filled. The tobacco is carried to the barn on wagons lmving a 
frame uearl;y 4 feet wide, or just wide enough to catch the ends of the 
laths, n.nd hig·h enough so that when a stick of tobacco is hnng on the 
frame the tails may not touch the bottom of the wag·on bed. These laths 
me l;J; inches wide nud five-eighths of an inch thick. It wns a practice, 
pretty generally followed in the Connecticut valley a few years ago, to 
tie the plants to poles with twine, these poles being 12 feet long. The 
plants were tied on alternate sides, from 9 to 12 incllcs apart on a side, 
making from twenty-four to thirty-two to the pole, tis illustrated. 

Some few farmers still adhere to this method of housing, and clismml the lath and spenr altogethet'. \Vhile it 
may require a little more time to harvest tobacco in this wn,;y, it is asserted that the number of lmwcs dmuagetl 
is not so great. It is also said that the amount of tobacco iujnred from pole-sweat is less, tts each plai1 t, when 
tied to the pole, has its distance distinctly marked, and, as the poles are put from a foot to 15 iuehcs apart, 
currents of air can circulate more freely between tllem. Ranging· in this manner, however, is a very tetlious 
proce~s, and though it may have some advantages over the spear and l:Lth system, the greater care and the longer 
time dema.niled, at a period when time is most valuable to the tobacco-grower, has to a considerable extei1t brought 
it into disuse. 

The character of the sheds or barns has been vcr,y greatly i1111)l'oved witl1in the last decade. For a loug time 
tobacco-growers utilized the stock barns, cattle-8he<ls, and other outhouses for curing· tobacco; but much of it was 
injure(} by wiuds and nll!lue exposure in damp, 
rainy weather, and in other ways. Jn<licions 
economy 1mggestetl the lmilding of houses for the 
curing mid handling of the crop, the usual size or 
these honses beiug 24 feet wide, from three to four 
tiers high, and as long as the necessities of the 
crop migllt demaud. To bang an acre of tobacco 
reqnire8 a house 24 feet wi<le, 30 feet 1011g, and 
three tiers l1igh, or the same width, 2•! feet long, 
and four tiers hig·h. It is eaSJ' to estimate from 
this the length of' the builcling required to house 
a crop of tobacco: The distance betw<ien tiers 
varies from 4 to 5 feet. 

Havana Seed tobacco may IJe safely housed, 
with tiers 3~ foot ttpart, in i1erpendicular distance. . ~~~msS'5?mmrmW,~~ 
·There are two ways of constructing those sheds, r/jfJ.., ~ '"" :::>r: 0 m :,:,, ?/$,0~ W :m.:i :;,.; '·/ 

one by a series of bents 11lacecl 12 feet :1part. 'rile accompanying illustration will show the manner in which these 
bents are co11structed. 

The i1osts rest upon low rock pillars, in place of sills, arn.l the lower girders are movltble, so that they may be 
taken out for the passage of a wagon. 

A few barns are constructed 3U feet in width; but they are objectionable, from the fael thnt tho mi<hlle range 
is not so well ventilated, and there is g·reater tlanger of pole-burn. 

Many sheds 11re two or three hundred feet long, the length being always regulatetl by the size of the crop. 
The poles upon which the tobacco· is hung are put from bent to bent. If the tobacco is tie<l to the poles, a 

greater number will lie required; but if la.ths are used, seyen poles only are necessary between ea,clt two girtlers 
connectfog the posts in a shed 24 feet wide, the lateral gfrders connecting the bents snppl;ying two others. 

The other method of co11strncting sheds is to frame two or three girders, aecording to height, into the posts 
on all sides of the building, the first 5 foet above the ground, the second 92- feet, aml the third 1,1 feet, the latter on the 
sides being used a.lso to support the rafters. This gives :1 space of' 42- feet for each tier, but this clistmrnc should 
probably be increased to 5 feet for very long tobacco. Upon a line of posts aloug the center of the building, 
parallel with and 12 feet from the sides, are framecl girders, corresponding· with those 011 the sides, for tho poles, 
12 feet in length, to rest upou, oue end on these, aud the other on the correspontling girllers on the sides. · 
Ventila,tors are put upon the top of the roof. Better results are said to be ohta.iued by h~wing a monitor roof 
extending the whole length of the building. 

Iu the case of a monitor roof, the building is raised a foot or more above the ground, and drop-doors are made 
for foe openings below ~•nd for the monitor roof above. When these are opene(l a constant dra,ught of air passes 
from bottom to top, and the tobacco is cured with a much smaller proportion of house-burn than when irnrpendicular 
air-openings are provided. · 
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Oellars to the best sheds arc now prepared to be nsecl as stripping-l'ooms nnd for bringing and retainhlg the 
tobacco in proper condition. Sb eds which ha Ye recently been erected co:,;t. from $:lOO to $1,000; sticks, $3 per thousand. 

The following is the elevatfon of a model barn or shed for tobacco, erected hy G. ·vv. Mitchell, of Sonth 
Britaiu, Oonnecticnt. Tllis bnm is GO feet long, 32 feet wide, and 27 feet in height, and 110kls six tiers of tobacco, 
beside a small tier in the ridge of the building: 

............... ~ ........... ~ .. · .. ··-··· 
~······""'~"'"'''"''"''"'''''''' 

CURING TOBACCO. 

The dampness 11rising from the ground is sup1)osed to exercise a benefichtl influence in the curing in·ocess, and 
for this reason many prefer sheds with 11irt floors. At every three or four feet vertical doors are made in tlw 
sir1es of the sl1ecls, and these are opened or shut, as the nec~ssities of the tobacco reqnire. The rule governing
t1iis matter is that the tobaceo Rhall llecome damp at least once a week. If the weather is very moist, foe doors 
are elosed to prevent pole-sweating; if it is very dry, so as to cure the tobncco too rapidly, the doors nre closecl 
and the floors dampeue1l. Tllo periodien.1 dampenings cause tho juices to permeate the leaf and insnro a uniform 
en1or; but if subjected to too much moisture, there is a tendency to mold, and the texture of tho leaf is impairecl 
by the excessive absorption of wnfor, which, when it evapomtes, carries away the oils that give it softness and 
silkiness. The most difficult problem in wet weather is how to prevent injury from these sources without the use 
of fire, the practice being· to close 11ie sheds securely a.ncl keep out as much moisture as possible. 

G. 'lv. :Mitchell, of New Haven county, says in relation tp the ventilation and curing of tobacco: 
'l'ho openings shoula lie mndo 1Lt the top of each tier of tobacco horizontally, instea<l of perpendicularly, as the oJcl stylo is. 'l'ho 

usual methorl hits been to put IL pair of strap-hinges a.t the top of the door, one foot wiclo, nn<l opl'll at t.he lower encl; but a much 
bettor rilan is to l11wo tho <loors open lcngthwiso of tho building, so thut the air will pa.ss tbrongh hetwccn the tiers of tobacco. 'l'hey 
shonlcl also open nt the bottom and have a veutila.tion at the top, so a.s to have a circulrttion from bottom to top. The builcliug shoulcl 
be so constructed as to be shut np tight in very clry or windy weather. Give plenty of air for two or tlireo weeks a.ftcr it is first 
11011sec1, tlrnu let it cure slowly by closing the doors during the day and opening them at night, so that tho tobacco may rcceiv<1 
moisi;ure. This will give a uniform color, 
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Some prefer to keep doors open day and night; for two weeks after hanging, that the dampness of the night 
may better equalize the dryness from day 011eniug only. 

The course pursued in curing has been changed to a considerable degree <luring the past three or four years. 
When light wrappers were in demand the doors of the sheds were thrown open during the clay and closed at night, 
but siuce dark wrappers have come into fashion the doors are opened at night and shut during the heat of the 
day; for it is a generally accepted opinion that light and heat, by accelerating the process, make a leaf light in 
color. Peruvian guano is thought to favor the making of dark colors, and has been extensively employed in the 
production of the crop, and gypsum, sprinkled on the plant while growing, will darken the colors. Tobacco, when 
thick, always cures up a darker color. Thin leaves, very fine and delicate, are always inclined to cure up light 
colors, and require from ten to twelve weeks for the tobacco to cure fnll;y. The existence of white veins in the leaf 
occurs under circumstances sometimes seemingly opposite. By some they are believed to be caused by long 
continued dry weather before and after cutting; by others, as due to any check in the growth of the plant, 
whether from lack of manure, or cultivation, o.r drought, or too rnneh water; and some think they are causecl l>y 
the lack of sorne organic or inorganic substance in the soil. All that can be said with certainty is that tlrny do 
occur, very much to the injury of' the leaf' for wrapping purposes. As a general rule, the product from a field well 
prepared, well fortilizecl, aucl well cultivated, planted in good season, the plants properly topped and kept free 
of suckers, will show, when cured, Yery few white stems. " 

POLE-SWEAT. 
Damage from pole-sweat during a favomble season for curing is very small; but the years 1872 and 1878 a.re 

memorable among the tobacco-growers of New England from the large amount of tobacco injured in this way. The 
weather throughout the curing season of those years was clamp and foggy, ::mcl the buildings, as a general thing, 
were not constructed so as to have the tobacco under control. The consequence was thi1t a large proportion of the. 
crop was lost, or was so badly damaged that the price was greatly reduced. 

The best protection against pole-sweat in wet weather is tight sheds and plenty of room, frequent airing during 
dry weather, and the sheds closed tightl,r during long seasons of wet weather. Iu the Seed Leaf district pole
sweated leaves are thrown away or are used as a fertilizer. 

ASSORTING, II.ANDLING, AND PREP ARING TOBACCO FOR MARKET. 
When the leaves aml stalks are completely cured, so that 'no green is visible, the tobacco is taken from the 

laths, and the leaves are stripped oft' and a.re either tied into hands of 12 to 20 leaves or bound with twine into 
bundles weighing from 10 to 40 pounds. In this condition it is delivered to dealers, who pay a certain price agreed 
upon for the crop through .. 

Dark .tobacco, made so in the curing process, will command, crop througl1, from 3 to u cents per pound more 
than crops of light color, though the latter may have the same texture, fiber, and length. Local dealers, who buy 
{ljrect from the farmers, carefully assort the tobacco, classify it, pack, sweat, and sell it to jobbers. 

The quality of the crop is determined by the wrappers. If' the proportion of wrappers as compared with other 
grades is htrgc, the price will be correspondingly high, the quality, size, texture, and color of tho wrapper 
·detei•miniug its price. A large, coarse wrapper is not so desirable as a smaller, but fine one; nor is a fine wrapper 
·of bad color prized as highly as one coarse in texture but of a uniform color. The best wrappers are characterized 
by fineness of fiber, largeness of leaf, uniformity of color, and a satin finish, are free from white veins, and have an 
·elasticity and strength of leaf sufficient to bear the tension required in wrapping cigars; the Reconcls a,re leaves 
·Slightly injured, but may be used for the inside wrappers of cig'ltrs. Mutilated, worm-eaten, and pole-sweated 
leaves, and those injured by fat stems, are used for fillers. In a good crop, well cmed, there will be n,bont the 
following proportion of each grade: Wrappers, 60 per cent.; seconds, 28 per cent.; fillers, 12 per cent. 

The proportion of long and short wrappers is variable. If the crop is planted at the same time upon land of 
uniform fertility, there will be only one grade of' wrappers; when, however, the crop is pfanted at clifferent times, 
·or upon soils of unequal fertility, the wrappers are put into two grades. At the time of assorting, the tobacco, 
unless already tied into hands by the farmers, is made into bundles of from 18 to 24 leaves each and hulked down 
fo two courses, tbe heads being turned outward and the tails overlapping about 6 inches in the middle, tlrn idea. 
being to expose the heads so that they can dry ont. The encls of the bulk are usually protected by boards nailed 
i:o upright pieces, as represented in the diagram on page 254. Bulks are made on a temporary platform raised a few 
;inches above the ground, so that the air can circulate under them, are 4 to 5 feet wi<le, and of any length desired, 
:the lay1ws of tobacco alternating on each side, and are built up to any height desired, usually, however, about 4 
lfeet. Two .bundles are laid down, one a.ta time, heads out, until a course is run on one side of the platform. A 
similar course is run on the other side, the tails lapping from 4 to 6 inches, to equalize the height in the middle of 
the bulk. When bulked, the tobacco is in a moist and pliant condition. The completed bulk is covered with blankets 
and weighted down for a few days, when it is ready to be packed in boxes . 

.A cord of rich tobacco, well packed and weighted, will make a ton. Sometimes the planter, when he desires 
to put the tobacco in casks, assorts and ties up in hands of suitable size as fast as the leaves n,re pickecl from the 
stalk, the inferior or filler leaves being ta.ken off first, the binders n.ext, ancl lastly the wrappers. 
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Dealers exa~ine the crop very thorougblJ' before buying, and even when it is growing agents ride from farm 
to farm to examine the crops in the fields, the culture, size, amount of worm-eaten, rust, regularity or irregularity of 
the crops being all noted. When the crops are housed, these agents visit the sheds to see that there is no pole
:sweated, wind~sbaken, or weather-beaten tobacco, mul also to examiue the uniformity or diversity of the color; and 

,a'ft~r the leaves are picked from the sta.lks there is frequently another examination, to note its condition, so that by 
the time the crops are ready for market the dealers are as familiar with their quality as the farmers themselves. 
'J:his vigilance on the part of dealers has hacl a good effect in stimulating planters to lrnnclle their e:rops witl1 greater 
•Care. 

It js exceedingly important to have the tobacco in a proper degree of pliftllility when it is pacltecl; for if too dry, 
great damage is done to the leaves by breakage. The best wntppers may be reduced to the gratle of filler1:1 by 
han<lling when dry. On the other band, too much humidity in the leaf' will produce a forme11tn:tio11 so excessive a1:1 to 
destroy the >'itality of the tobacco and induce a moltl, which imparts to it ~t disagreeable odor. Good judgment is 
required in this stage. If bulked in Yery cold weather, the amonut of humidity in t.he leaf is often greatly umler• 
,estinrntec1, and if warm weather supervenes will endanger the tollacco. The plan adovt.etl by the best maJULgers is. 
to see first that the stems or midribs are fully cured; tlutt they do not holc1 a disprovortionate amount of moii:itnre as 
,compared with the leaf. Should the lcaf,r part be very dry aud the stem Yery moist, there i's more danger of injury 
from excessive fermentation than if the conditions of the lcltf and midrib were r<.wersed·. 'l'he !)roper condition is to 
'have the leaf soft and pliant, and the midrib just sufficiently moist to handle without breaking. 

The usual tlate of delivering tobacco to dealers is from December 1 to April. A very small i:>roportion of the 
'Crop is uow packed by the planters, and damp <lays, or at least days in which drying wind's do not prevail, are · 
sB1ected for delivering the crop. ' 

For wrappers, the boxes are 3 feet 8 inches long autl 28 inches square at the head; for seconds, 3 feet 3 inches, 
long and tlie same size at the head as for wrappers; fur fillers, 3 foet·long and 28 inches at tlie head. 'J:hese boxes 
are made of white pine. Boxes for wrappers cost $1 25; for seconds, $1 20; for fillers, $1 10 each. In these boxes 
the tobacco is packed with heads resting agnfost the emls. Tlw quantity of each grade packed in 11 box is:. 

~--~---"'"'~·· ··::·2·-=~::=Jl 
;~i 11j1t ..• ;S~tl~~1• .11, •. ~-
.g-··"'"""·-· ,,:,~..:_-Ill/' 
Hrrau __ ..:;::.- rJ~ ~---;-,, i ~,, 

-;---·~ Jlill lji!ll .. : 
~~IJ~ tii1 11 ~} -:::_~:5-~.jfji:~ 

wrappers, 4:00 pounds; seconds, 350 i1oumls; fillers, 300 pounds; and it requires some }1ressure on the tobacco to get 
the quantity mentioned in the boxes. This pressure is generally a11plicd by a double-lever press ·with !t platform 
resting upon wlteels, so that it can be readily moved to different parts of the building. A yoke crosses the case 
and works in raclrn, two on a side, which arc attached to the levers. The accompanying cut will gh'e a good idea 
of this simple press. 

About 200 pounds are first packed in a box and pressed down; then the box is again filled and. pressed, and this 
is continued until the requisite number of lJOunds have been put in each box. 

SWEATING TOBACCO. 

After being properly packed, the tobacco is ready to go .into the "sweat", or fermentation, whieh begins a& 
the weather grows warm and continues for many weeks, and <luring this'period the tobacco becomes warm, reaching 
a temperature of 1000 F.t and sometimes more. All cases are marked with the weight, quality, the name ol! 
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grower, etc. During the process of sweating the boxes are piled on one another, generally on their sides, but are 
never exposed to the rays of the sun. A well-plastered or coiled room is prepared for this 1mrpose, the heat 
generated being at times so great in the sweating rooms as seriously to affect plastered walls. Tbe process of 
sweating is to tobacco what fermentation is to wine. It ripens it and pre1mres it for use. It perfects it in color, 
improves the flavo1·, subdues tile acrid or pungent taste, increases its burning qualities, aml gives it a shining, 
oily surface, which is called "imtin face". All tobacco, however, does not go through this 1wocess well, as all 
wines do uot ferment well. Some of it comes out with a lifeless appearance. Whether this is due to tlie wi.mt of 
·essential oils, or arises from the im1)roper condition in which it is packed, is a question not fnlly determiued. 1 

-Tobacco, like wine, will often go through a second fermentation the ensuing· ;year with an improvement of quality. 
No a.rti:ficial means further than "spra,ying" are i1setl for " orclering" the tobacco before llacldng. The amount 
injmell by oversweating is small, and will not exceed 1 per cent. ~he greatest loss is in weight, wllich amounts 
to ten or fifteen pounds in a hundred, varying with tbe lightness or heaviness of the tobacco. After it has gone 
througll the sweat securel;y, which takes from three to four months, the ends of the boxes are opened, and samples 
.are drawn from different layers in the boxes by inspectors, who, for a fee of 35 or 40 cents per case, varying with 
localities, guarnntec'the samples to represent the average quality of the box. .A dealer may sample his own goo<ls 
by giving a guamntee that the samples are a fair average. These samples a.re labeleu aml carefully pn.ckecl in 
boxes, and all sales are made hy them. There are many towns where warehouses are erected and some business 
'is done ; indeed, almost every village in the tobacco-growing districts does more or less business in tobacco. 

PRIOES OF TOBACCO . . 
The average price of the crop of 1879 in the several counties and districts was as follows: New Haven county, 

'Connecticut, 14 cents; Middlesex, IIartforcl, ancl Tolland counties, Connecticut, 16 cents; for the Housatonic valley, 
15 cents; Hampden county, Massachusetts, 9 cents; ·Cheshire county, New Hampshire, 9 cents. For the different 
,gralles the following prices prevailed: 

Conntlos. Wrnppo1·s. 

------------------------------- -----

•Now Haven, Connootlm1t ......................... . 
Mid<llllsox, IInrtfor<l, nml 'l'ollaml, Connootlont ... 
Ifampden, 1>fossnchusott-s ...... , .................. ·I 
Hnmpshiro, :!rfossnohnsottn ....................... . 
Cheshho, Now"Timnpsltiro ........................ I 
Ilonsalonic v11Jley ................................ . 

Gents. 
15 to 25 

15 to 25 
15 

13 
13 

15 to 25 

Sooonds. Fillers. 

----
Oe11ts, Genta. 

8 5 
5 t.o 0 B to 4 

8 4 
5 

5 
0 to 8 4 to 5 

It will be seen that the average price of the product in Middlesex, Hartford, and Tolland counties is higher 
than in any other counties in the Connecticut valley, and yet the price of wrappers is no higher than in New Haven 
county, aml for inferior grades harclly equals the upper counties of the valley. This apparent anomaly is, however, 
·of easy explanation. The three counties of which Hartford forms the center have a much larger proportion ot 
fine wrappers, amounting to 66 per cent. of the crop, while the other counties have a larger proportion of inferior 
grades. This woulcl make the average of the crop in the first district! irnmecl greater. Beside, in the u1)per pa.rt 
of the valley, a larger proportion of Havana is raised, the seconds and fillers of which bring a muclt higher price 
in the market than the seconcls and :fillers of the Connecticut Seed Leaf . 

.As a general thing, the tobacco of the same variety grown in Massachusetts, New Hampshire, and Vermont 
does not sell as high by 25 per cent. as that grown in the Hartford district. 

The prices paid farmers for crop through of Oonnecticut Seed Leaf in the Housatonic valley from 1870 to 1879 
are 11s follows·: 

Year. Worst arope. Beat crops. 

-----~ 
Cents. Gents. 

1870 ...... 10 80 

1871.. •••. 5 20 

1872 ..••.. 5 2G 
1873 ...... 5 12 

1874 ..... 10 25 

1875 -· --· 5 18 

1870 ...... 5 15 

1877 ...... 5 15 
1878 ... : •. 5 16 
1879 ..•..• 5 20 

Havana began to be planted in the Housatonic valley about the year 1875, and the increased inquiry for it in 1877 
incluced a considerable planting, tbe farmers who hacl poor, thin soils finding it to be much more profitable than 
the Connecticut Seed Leaf; but upon soils of marked fertility-, generally, but not always, t.he l!'tttcrvarietyis preferred. 
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COST OF TOBACCO PRODUCTION. 
In the Hartford district, composed of the counties of Middlesex, Hartford, and Tolland, the price of the best 

tobacco lands will average $200 per acre. The rate of wages during the active farming season, usually from the 
middle of Marchio the middle of November, is $15 per month for men; by the day, in summer, from $1 25 to $1 50 . 
.A..t the period when the ravages of the horn-worm are most destructive it is frequently i1ecessary to employ extra 
hands, and it is always necessary to do so in harvesting. The following estimate of the cost of cultivating, 
handling, etc., one acre in East Hartford will be foun<l very nearly correct: 

Making seed-bed ................................••...•..•...•.....•... ···············--· ........•.•..••••• $2 50 
Seed...................................................................................................... 25 
Weeding and attention to plant-bed....................................................................... 1 50 
Rent of 111ncl (interest on :value).. . . . . . • . . . . . . . . . . . . . . . . . . . . • • . • . • • . . . . . • • • . . . . . . . . • • • • . . . . . • . . . . . . • • • . • • . • 12 00 
st.able manure1 six cords, at $8...... . . . . . . . . . • • • . . . . . . • . . • • • • . . . . • • . . . . . • • • • . . . • . . . • . . • • . • . • • . • . • • • . . . • • • • 48 00 
Three hunclrecl pounds guano, at $56 per ton . .' ••.....••......•...•••..••... :............................... 8 40 
Cost of applying manure...... . • . • . . .• • • • . . . . • . . . . . . . . . • . • • . . . . . . • • • • • • • . . • • • . • • • • •. • • . • • . . . • . • . . . • • • • . • • . 4 00 
Plowing lnncl twice. . . . . . . . . . . . • . • • . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . • . • • . • . • • • . • • • • • . • . • . . . . . . • • • . . 4 00 
Harrowing and ridging . . . . . . . . . . . . • • • . . • • •• . • • . . • • . • . . . . . . . • . . . . . . . . • • . • . • • • • . • . . . • • • • . . . . . . . . . . . . . • • • • • 3 00 
Making bills ...................•.....•.....•.•••..... - • • . . • • • . . . • . . . . . • • . • • • • • . • • • . . . • . . . • . • • . • • . • • • • • • • • • 1 50 
Drawing and setting plants . . . . . . . . . . . . • . . . . . . • • • •• • • • . . . . • • . . • • • • . . . . • • . • • • • • . . . . . . . • . . . . . • . . • • • • . . • . • • • • 4 00 
Cultivating 11ncl hoeing three times, each $3 • • • • • • • • • •• • • • • • • • • • • • • • •• • • • • • • • • • • • • • • • • • • • • ••• • • • • • • • • • • •• • • 9 00 
Topping, worming, 11ncl suckering .............••.•.•......•...•...•.•••..••.........•• _. . . . . . . . . . . . . . • • • • . • 15 00 
Harvesting . • • . . . . . . . . . . . . . . . . . . • • • • . • • • . . • . • . . . . . . . . • • • . • • . . . . . • • . . . • • . . . • • • • . . . . . . . . . . . . • • . . . . . . . • . • • • • 12 00 
Taking down, assorting, and stripping .••.•..••••...••.................•...........................•••• _.. 20 00 
Bulking ......•..........•.•...••••....•....•.••.•..••.•........••••..•••.••••.....••••..•••••..•...••• _ . • 1 00 
Use of barn, laths, wagon, etc ......••...•..............••.....................••....•..•••••••••.••.•••. , 12 00 
Delivering to market...... . . . . . . . . . . . . . . . . . . • . . • . • • . . . . . . . • . . . • • . . • • . . . • • • • . . . . . . . • . . . . . . . • . . . . . . . . • • . • • . . 3 00 

Tot111. .............. - • . . . . • • . . . . • • . . . . . . . . . . . . . . . . . . . . • • • • • . . . . • . . . . . . . . . • • . . . • • . . . . . . . . . . • . . . . . • • . . llil 15 

.A.. plan very generally adopted by the planters of tho Oonnecticut valley is to contract to pay 3 cents per pound 
to tbe laborer for all the work necessary to be done in cultivating and handling the crop until ready for market, 
the landlord fnrnishing land, team, implements, barns, etc., and delivering the crop to market. The use of team, 
implements, etc., is estimated to be worth 1 cent per pound. The cost of producing a crop of one acre ou tlle basis 
of this contract is: 

Labor for one acre .•••...........•.............•.................•• _.. . • . . . . . . . • • . . . . . . • • • • . . . • • • • . • • • .• . • $00 00 
Use of team and implements . . . . . . .. ... .••••. .•••••... .. . ...• ...• •.••••......... ... . . . . .•. . . . . . . . . •• . •• • . 20 00 
Manure (average amount), six cords, at $8 .........•.••.•..........•••..••••...•• ~ .•. .,... ... ... •.... .. . .. .. 48 00 
Three hundred pounds guano, at $56 per ton ................ _ ....................................... _.. • .. • 8 40 
Use of shec1s anll laths .....................••••...•.....................••.•..• --· ... - ..••• ' ••....... , . . . . • 12 00 
Rent of laml (interest on investment) . . . . . .. . . . . . . . . . . . . . . • . .• . . • . • . . . . . . • . . . . . . • . • . . • . . . . . • • . . . . . • • . . • • • . 12 00 
Delivering ero1l to market .............•.....•••...•............... _ ...•.•.. , . . . . . . . . . . . . . • • • • . . • • • • . . . • . . . :3 00 

Total. . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • • • . . . . • . . . . • . . . . . . • • • . lGa 40 
' 

When twine is used, $1 should be added to the cost. This makes the cost about the same, whetller tlle labor is 
employerl by the pound or in the ordinary way. Both these estimates have been made on the basis of a yield of 2,000 
pounds per acre, which is understood to be the yield of the best crops for the best portion of' the Connecticut 
valley. The first estimate makes the cost $8 06 per hundred pounds, and the second $8 17. .A..Rsuming the average 
yield per acre of tlle Connecticut valley to be as the Tenth Census indicates, 1,620 pounds, the cost per llundred 
pounds to produce it would be, on the basis of the first estimate, $9 95, and on the basis of the second esLirnate 
$10 09. The average value per acre for the whole of New England being $217 Hl, from which declnct cost, $102 27, 
would lea,ve a net proftt per acre of $54 92. 

In the Honsatonic valley the cost of raising tobacco does not vary much from the cost in the Connecticut valley. 
Labor costl:l from 3 to 3jl- cents per pound. The whole expense for an. acre of Connecticut Seed Leaf grown iu 
the Housatonic valley is given as follows : 

Dn. 
L111.Jor . • . . • . . . . . . . . . . .....•.......•...•........................•.......•.............•.........•...•. -.. 
Manure ................................................................................................. . 
Us£l of land (interest on investment) .......•.•................•.••....••.••.....•.................••••.••. 
Use of team aud tools ............................................................................ : .•••••. 
Use of barn ancl latha .....••.•....••...............•..•.......••••..•.•••..•••..•••••..•• ; ..•••...•..••.. 

On. 
By 2,000 pounds of tobacco, divided as follows: 

$60 00 
rio oo 
12 00 
20 00 
10 00 

152 00 

1,200 pouncls, ut 25 cents .............•••.............•........••••..•.•••.•...•••.••.....•••....••...•..• $300 00 
666 pounds, at 10 cents .........•.................•• •... . . • . . . . . • . . • • • • . • • • • • . • • • • • . • • • • . • . • . . • . . . . . . • • • • 66 60 
134pounds1 at5ccnts .....•...•.•.............•.••••.•.••. •.•.•..•...••......••..••••..••...........••• 6 70 

:373 30 
Deduct cost .••....•.....••........•..•••.•••...•....••••...•••..••••.••• _ •••••••••..•....• _ •.......•.• _ • . 152 00 

Pro:li t • . • . . . . • . . . . . . . . . . • . . . • . . . • • • . . • . • . . . . . . • . . • • • • • • • • • • • • • • • • • • • • • • • • • • . • . • • • • • • . • . . . • • • • • . • • • . 221 30 
== 

Cost to produce, per 100 ponncls, $7 60. 
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The Havana tobacco, though requiring the same amount of expenditure per acre for manure, rent of laud, etc., 
would probably require rn~. per cent. more labor to cultivate, in consequence of the increased number of plants to. 
the acre. Oonuecticut Seed Leaf, set in rows 3~· feet apart and the plants 2~· feet asnncler, will give nea,rly 5,ooo 
plauts (4,,!J78 accurately) to the acre. Havana is set in rows 3 feet apart, and the plants at the distance of 2 feet 
in the rows, which gives 7,260 plants to the acre, or 2,282 plants in excess of an acre planted in Seed r.eaf. It 
involves as much labor to set, worm, sucker, cut, and spear a small plant as a large one, and the estimate of 16n 
per cent. of labor additional does not appear too great. On this basis the cost of growing Havana tobacco will be 
as follows: 

Dn. 
Labor for ono acl'O . . . . . . . . . . . . . . . . . . . . • . • . . . . . . . . • . . . . . . • . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . • . • . . .. • .. . . . . • . . $70 00 
Other expenses, as allovo ............................................................... : . . • • . . . . .. . . . . • • . . 92 00 

'fotal uost . . . . . . . . . . . . • . • • . . . . . . . . . . . . . . • . • • . . . . . . . . . • . . . . . • • • . • . . . . . • • . . . . . . . . . • . • . . • • . • . . . . • • • .. 162 00 

By 1, 3Ci0 pounds of tobncco, clividcd as follo,vs: 
CR. 

810 pounds, u.t 40 cents (extreme price) . . . . . . . . . . . . . . . . . . . . • . . . . . ... . • • • . . . . . • . . . • . . • .• . • • • . • . • • . . .. . • . • • . • $324 00 
450 pounds, ut 12 cents (extreme prico) ... . .... .... .... ..•• ...... .. .•.. •... ..••.. ..•. .••.•. .•.••. .... . ••.. li4 00 

DO pouncls, 11t 7 cents (extreme prico). ... .•. ...... .... .... .... ..•. .••. •... ...... ..•.•. .... ...•.• ..... ••.. G 30 

'l'ot1il valuo ................ .' ............................................. .'... .. . . . . • . . . . . • .. . • . • • .. 38•1 30 
De duet cost . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . • • . . . . . . .. . . . . . . .. . • • . . . . . . . . . . • . . .. . . . . . • • . . • . • . . . . . • • . . 1G2 00 

Pl'Ci:iit. ....................................................................................... _.. •• 2',.J2 30 

Cost :por pound, 12 cents . 

.Averaging the cost of production per hundred pounds of the two varieties, and it will be $9 80; but in both the 
estimates of ;yield the best tobacco soils only are considered. Taking the average yield of the whole vu,llcy a.t 1,328 
IJOtmcls and the average price at 1G ceuti:i, the money value for each acre cultivated would be $212 48, from which 
decluct the average cost of production, and it would leave an average profit of $82 34 per acre. 

It has Jlot beeu sa,tisfa.ctorily settled which variety is the most profitable to plant on good soils. The Oonnecticnt 
Seed I1caf al wa;y!3 grows well, and the Havana al ways meets with reaclj' sale, often ltt prices greatly beyond expectation; 
but the raising of Connecticut Seed r.eaf appears to be accompanied with less uncertainty, the yield per acre a,nd 
tho priceH received for the product being more uniform. The average number of' acres allowed to a lutud. is from 
2[ to 3. 

Good tobacco lands in the IIousatonic valley are worth from $50 to $200 per acre, according to the distance 
from railroads, and sometimes, when convenient to ·transportation, they will rent fOl' $50 per acre for a single 
year, the landlord agreeing, howeYer, to fnrnish the i~am1re for the tobaceo crop. Labor commands from $18 to $20 
and board per month. From $1 to $1 25 and board is paid for men by the day in sm11me1'. Dealers pay for best 
packers $2 per day, and give 1 cent per pound for assorting tobacco and tying it into lutncls ready for the packer. 

In Httmpclen county, l\fossachusetts, the prices of the best tobacco farms are put at $150, $200, and $250 per 
acre, according to location aml improvements on the farm. These lands rent for $50 per acre, or one-hitlf the 
crop, the landlord in the latter case fnruishing everything except labor. Stable manure is worth from $5 to $8 per 
cord. The wages of labor are from $Ui to $18 and board per month. The following estimate of the cost of growing 
a goocl crop of tobacco was made by Ohades l!\ Fowler, of Westfield, Hampden county, Massachusetts: 

Dn. 
Cost. of m11king seell-becl ................................................ -.............................•.. 
w·eocliug aml 11ttontion to seecl-hecl. .................................................... ·-·· ...... ._ ..... . 
Ront of lancl (interest on prioo) ........................................................................ .. 
Stalllo mt111nro por uerll .................................................................................. . 
Gu11uo or snp(lrplJosplrntcs ............................................................................... . 
Cost of ap11 lying fertilizers .................................... ·· ...............•........•.....•..••....... 
Cost of llreu.king one nore twico ......................................................................... . 
Harrowing, lining out, ridging, ancl hilling ................•.................................•............ 
Drawing aucl sotting ontpluuts .......................................................................... . 
Cultivating nnd hoeing ............................................... • .................................. . 
Topping, worming, an cl suckoring- ....................................................................... . 
Harvesting .............................................................................................. . 
Taking down, assorting, am1 stri11ping ................................................................... . 
Bulkiug ................................................................................................. . 
Uso of bnru, lu.ths, wagon, etc ............................................. L ........... ·.· ............... . 

$2 00 
2 00 

l2 00 
GO 00 
15 00 
12 00 
4 00 
4 00 
4 50 

12 00 
12 00 
15 00 
25 00 

Delivering crop to markot.. .................... : .... · ......... - ........ ·. · .. · •..•. - ...................... .. 

2 00 
10 00 

3 00 

194 50 
== Cn. 

~,ooo }JOUnds tobacco, at 14 cents ......................................................................... $280 00 
Deduct cost....................................................................................... l!Jtl 50 

Not profit............ . . . . .. . . . . .. .. . . ... . .•.•.. .• ••.• ••. • .... •.. . ...• ... .. . . . ... . ... • .. • .•. .. .• • ••. 85 50 

== 847 
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This will make the cost per hundred pounds of Seecl Leaf $9 72. Mr. Fowler, who made this estimate, says 
in conclusion: 

This is not intemlod us an ostimato for an avorage crop, but for a good crop. By tho ap1)licatio11 of less manure, tho cost rmd also 
tho i1roiils wonl!l have been rclluco!l. 

He forth er says: "It ,requires from sixty to seventy days in most favorable weather to cure the cro11." This 
11ounty re11orts the largest yield per acre for 1879 of any county in the United States, it being a little ovcw 2,127 
pounds. 

George H. Gaylord, of Hampshire county, Massachusetts, estimates the value of good tobacco farms at $300 
per acre; value of stable manmc in wiufor, $8 per cord; in spring, $10 to $12. The wages of labor arc $25 per 
month withont board, or $1 25 per clay. Contracts arc sometimes made to pay a htborer $80 per acre for doing all 
the work required on a crop of from 2~ to 3 acres of tobacco, or the crop is di vidml, the landlorcl lieiug at all 
expense, e~rnept labor. The itemized statement of the cost of producing an acre of tobacco is as follows: 

DR. 
Cost of nmking see(1-bol1... .• . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . .. . . . . . . . • • . . . • • • . . . . . • • . $0 50 
Wec!ling !LllC1 nttcntion to Aee(1-bec1 ....•........•.............................•....•............•.... - . . • . a 00 
Rout of lancl (interest on prico) ........•.....•................................ - • • . . • • . . • • . . . • . . . • . . . . . . • .. 18 00 
Stahlo manure appliec1 per acre .•............••••.................... : . . . . . . . . . . . . . . . . . . . • • . . . . . . . . . . . . . . . tlO 00 
Coat of 11ipplying snme ........... ···r •• ••••• , .................................................. , • . • . • • • • • • • 20 00 
Cost of broaking Janel twice...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • . . . . . . . . . . • • . • • . . . . • • . . . . . . • . . • . :l 00 
Harrowing, lining out;, ridging, !111(1 billing........ . . . • . . . . . . . . . . . . . . . . . • . • • . .• . • • . . . . . . . . . . . . . . . . . . • • . • • . :l 00 
Drawing anc1 setting out l)lltnts.......... .. . . • . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • •• . . . . . • . . . . • . . • . . 5 00 
Cultivating 1t11c1 hoeing................................................................................... 10 00 
Topping, worming, aml suckering ..................•. '.... . . . . • . . . . • . . . . • . . . . • . • • . . . . . . . . . • • • • . . . . . . • . . . . . () 00 
Harvesting ................................................................................. ~ . . . • • • • . . • • . 10 00 
Taking clown ancl stripping . . . • • • • • . . . . . . . . .. . • . . . . . . . . • . . . • • •. . • . . . • . . • . • . . • . • . . . . . • • . . . . • . . . . • • • • . . . • • . 8 00 
Bulking . . . . • • • . . . • . • • . • • • • • • • . • • • • . . . . • . . . . • . • . . • . . . . . . . • • • . . . • • . . . • • • . . • . . . . • . . . • . . . • • • • • • • • • • • • • • • . • . . 1 50 
Uso of barns, wagon, otc. .••. .•• ••. ...• ••.. .• .••. .••••• .••• ••.• .• • ••. . . •• .... ••• . .. .•.• .. . ••. ••.• .. •. . • . . 15 00 
Delivering crop to market................................................................................ 2 10 

l.85 10 
------

\ CR. 
By 11700 pouucls, at 15 cents ..••••••..................•.•.•....•...•.•••••••••••.......•....•..•...•..•••• $235 00 

Deduct cost .....•.....•••••.•..•..•••.......•..•..........•....•....•.•••...•.•••..•• : . . . . . •. .• . . • . 18f> 10 

Net profit .•••.•.........•.•.•.............................•...•. ,.................................. G!J !JO 

Cost per pound, 10.9 cents. 

It will be observed that in two items, that of making seed-bed and that of taking down and stripping the crop, 
there is a wide difference in the two estimates. This discrepancy is easily reconciled, for doubtless in the estimate 
made by ]\fr. ]fowler the land for the seed-bed was burned over, which involved some expense, and this FLppears 
further from the fact that in the item for weeding and taking care of the bed the charge is much less in his statement 
than in that of Mr. Gaylord's, thus making the cost of seed-beds approximately equal. The wide difference in the 
cost of stripping arises from the fact that in the latter case it was tied up in large bundles without asso1'ting or 
tying in hands. The other items approximate as closely as coultl be expected. 

In Oheshire county, New Hampshire, $100 per acre is the price for the l)est tobacco farms. Stable manure costs 
$1 50 per cart.load, twenty cart-loads making seven cords, or about $4 30 per cord. Labor is worth $20 per month 
and board. The cost of cultivating and marketing an acre of tobacco, as estimated by George H. Gilbert, of 
Keene, is as follows: 

Dn. 
Cost of maldng seed-bell ...•• , .........•.....•.••...•..............................•.••...••...•....•.••• 
Cost of seed .••...•.............•............••....•.....•...•.••.......•..••.•.•.••••....•......•.•••••• 
Wel)cling aucl attention ...•..................••.....•.....................•..•............•.•........•.••. 
Rent of lanll (interest on price) ..•..........•.....•............•......•....•••••..•••••.••••.•...•...•••. 
Stable manure, irnr ncre ....•....••.....•...................•......•....•.•......••..•........•.....••••.. 
Guauo or superphosph3.tes .••.....•..... , ............••.•..•...................•......•...........•...... _. 
Cost; of applying fertilizers .......•..••••..•.....•.•.••.•.........••...••••...........•.•........••.•.•••• 
Cost; of brenkiug an acre twico....... . . . . • . . . . . . . . • • . . . . . . . . . . . . . . • . . . • . • . . . . . . • . • • • . . • . . . . . . . ..•....... 
Harrowing, lining out, aull hilling .... t ........................... : ••••.•••••••••••••••••••••• : ••••••••••• 

Drnwiug anll setting out plants ......................................................................... . 
Cultivation anllhoeing .....••..••...................•..............•........•.....•................•••••. 
Top1)ing, worming, an cl suckering ....................................................................... . 
IIarvcsting .••..................••....•........•....... : ..•.........•...•......•..•••................•... 
Taking clown, assorting, nml stripping .................................................................. ~. 
Bulking .........•...............•..........•.......•......••....•.....•...•............•••...•••........ 
Use of bt.trn, laths, wngon, otc ......... J. ... ............................................................ . 
Delivering crop to marlrnt .••••••••..••.••••.•••••...•...•••.••..•.•..•........•..•.••....•........••.•... 

848 

$1 00 
25 

1 00 
7 00 

:io oo 
12 00 
10 00 
6 00 
5 00 
5 00 

10 00 
5 00 

10 00 
8 00 
4 00 
6 00 
4 00 

l:J3 25 

= 
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Cn. 
2,000 pounds at 12 cents.···--· __ ...... --· .... -·· ......... , ..................... ____ --·· .................. $240 oo 

Deduct cost ..• _ •... _ .•..•....•..••.•.•...••••.•......••..•••••....•.•..••.•........••..••••••.• _... 123 25 

Net profit ...•.... _ ..•.•• _ .......... __ .......•... --· ---· .••...•..•••..••.•..••.. ··-- ---· ·-·· ·-· .•••• 116 75 

. Cost per pouncl, 6.16 cents. 

Some of the returned schedules put the cost of production at from $10 to $12 50 per hundred pounds, which js 
probably a little higher than the facts would justify for the Oonnecticut Seed Leaf. It comes, however, very near 
the true cost of growing t,hfl Havana Seed variety, which yields only from 1,200 to 1,500 pounds to the acre . 

. SometiUleS tobacco is cultivated on the so-called "share system". These contracts are varied sometimes by the 
landlord's agreeing to feed the team and to furnish implements, the laborer feeding himself, or paying board in all 
ciises where he works on "halves"· The quantity which one man can successfully manage is estimated to be 2~ 
acres. 

In the warehouses the price pahl assorters is $2 per day; packers, $1 50 per day, both being classed among 
skilled laborers. .A. competent assorter must have an eye for color and a knowledge of grades, which can only 
come from long experience. The packer should be acquainted with the proper condition in which to pack tobacco, 
so tha.t it may go through the sweat with safety, and should be able so to dispose the bundles in the boxes that 
when drawn they may come out straight, with smooth leaves. As a genera.I thing, laborers who know how to 
manage a t9bacco crop successfully command higher wages than ordinary farm hands. 

In consequence of thG increased skill exercised in the management of the crop, the proportion injured by 
pole-sweat and excessive sweating is becoming less and less each year, and the last may be said even now to be 
inappreciable. Tho former is becoming more rare as the sheds are improved and new methods of ventilation axe 
adopted. 

QUALITY OF TOB.A.000 GROWN. 

The quality of the tobacco grown in the Connecticut valley near East Ha.rtford stood for many years without 
a rival as a wrapper. It is a very 111111clsome, showy tobacco, and is very attractive when new. More recently, 
however, its light color has reduced its rank; but its fine burning qualities and sweetness of taste, added to its 
silkiness of leaf, still make it a formi<lable competitor in the markets. 

"New ;England tobacco," or that grown in Massachusetts, Vermont, and New Hampshirfl, is heavy, with, 
comparatively coarse stems and fiber, and is altogether of a lower class when compa.red with the best Uonnecticut 
leaf or the Pennsylvn,nia tobacco. It; is deficient in oily sulmtauce, and does not sweat to a good rich color. 

The points around which the finest Connecticut Valley tobacco grows are East Hartford, Windsor, Suffield, and 
Warehouse Point. There is a marked difference observed between the tobacco grown on the east and the west 
sides of the Connecticut river, the former growing a light-colored, fine tobacco; the latter, i1 tobacco of more 
.substance, but not so delicate in fiber. Sandy soils are more common on the east; cln.yey soils on the west. 

It is genern,lly conceded, both by dealers and by mauufo,cturers, that the finest tobacco for cigar wrappers 
comes from the Housatonic valley, having all the silkiness of texture and burning qualities of the Connecticut Valley 
len,f and all the llesirableness of color of the Pennsylvania Seed Leaf. In elasticity of loaf, in :fineness of face, and 
richness of color it stands unrivn,Jed, and brings a higher price iu the market than any other seed leaf grown in the 
United States. The tobacco of the Connecticut valley is of :fine fiber, bas admirable burning qualities, and is of good 
size, but. the color is genemlly too light to snit the present requirements of the market. Tlte Connecticut Valley 
tobacco has u. delicate, sweetish taste, and burns with a solid, yellowish ash, which 11resents an oolitic surface, 
considerably reclueecl in size from the origi:µal cigar. The tobacco grown in the Housatonic valley also leaves n, 
pleasant taste, and burns with a similar ash. . 

The following statement shows the production, acreage, yield per acre, value of crop in farmers' hands or in 
primary markets, value per pound, and value per acre, of the tobacco crops of New England for the years 1876 
1877, 1878, and 1879, only the :figures for the latter year being from census retums : 

.A.oreage. I Yield per 
Vnluo Vnlue Valuo 

Year. I'roduotiou. in pl'imn.ry per per . aore. markets. JJOUU(l, acre. 

-·---
Pounds. Pounds. Oonw. 

1876 .......... 18, 700, 108 10, 834 1,727 $1, 964, 456 10. 50 $181 88 

1877 .......... 18, 458, 578 10, 686 1, 727 2, oao, 448 11. 00 180 07 

1878 .......... 18,BOU, 175 10, 720 1,707 2,%U,7S2. 11.'.!5 l\l2 1)4 

1870 ..... : •••• 19, 717, 898 12, 1D9 I 1, 616 2, 649, 982 18.44 217 19 

.A.11 the tobacco grown in New England does not enter into the commerce of tho country, a small portion being 
taken by local manufacturers, and another small part of it being retained for homo consumption. This will 
account for the discrepancy between tho receipts at tho principal markets and the returns of the census 
enumerators. 

54 AG 8.JO 
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CHAPTER XX. 

GENERAL INFORMATION NOT SPECIALLY GIVEN IN TH:E REPORTS ON 
THE CULTURE AND CURING OF TOBACCO IN THE SEVEl{AL STATES. 

SEED· BEDS. 

In Virginia, Kentucky, Tennessee, and in other southern tobacco-growing states, the methods of preparation 
are substantially the same, such variations from the general plan as do exist depending· a.ltng<\tlter upon local 
conditions. 

The site for tt plant-bed most usually preferred is that having a southern or sontheastem exposure, that; it may 
have the genial and fructifying warmth of the snn in early spring, so that the plants may he set ont before the hot 
weather of summer. If the bed can be located 1rnar a st.rea,m, fogs will quicken the germination of the seecl a,ml tho 
g1:owtll of the plants. Probably the best possible location is on a gently-sloping hill on the north side of a running 

· stream, but sufficiently elevated to be above any danger from overflows. In such situations 11lants are often two 
weeks iu itdvance of those in beds prepared on level la,nd. The timber growth may be of a?y kind tlrnt denotes 
fertility of soil. 

In Virginia,, Kentucky, and Tennessee a dark-colored, almost a black, soil is preferred, beeause it is more 
readjly warmed by the rays of the sun, and retains the heat much longer than light-colored soils. .For thc1 
same reason a slight intermixture of gravel will be of ad vantage. In North Oarolina, although many planters prefer 
a black soil, free from sand or gravel, the majorit,y of fine-tobacco growers choose a sandy soil, sueh aA that in 
wllich the plant is to be grown to maturit,y. . 

In Virg'inia, except where wood for the purpose is scarce, in North Carolina, Kentucky, Tennessee, l\'lissouri, 
ancl in many tobacco districts in other states, the practice of burning over the seed-beds is general. The lmrniug il:l 
not slight, as in the Oonnecticut valley, where this appears to be done simply"to destroy the seeds of weeds mul grass, 
but the soil is burnt until it shows a reddish tinge. Several methods of burning arc practiced. In all cases tho 
wild growth is first cut oft' with an ax and not dug up. Leaves and trash arc carefully rake<l off :from the lied 
space. If the intentiou is to burn with logs, skids or poles am laid down four feet tqmrt a,ncl a, fayer of logs and. 
smaller wood, four or five feet wide, is built upon the skids, the object being to keep tho wood from resting. on thu 
ground, so that the heat may llave full play upon the surface of the soil. The fires being 1:iot, they are kept bnming 
for two hours or more, when the whole layer is moved forward by hooks, so as to cover another space of the intemle<l 
seed-bed; and this is kept up until a plat is burned as lar,ge as desired. Another method is to lay down brush aud 
bits of woocl at one end of the becl :,;pace until the pile js five or six feet high. Against this pile brnsh from tree· 
tops is placed in a position neinly vertical, inclining against the foundation sufficiently to prevent its fitlling· hack 
on the bed; and this is continued until the full space intended for the plant-bed is covered. A platform of wootl is 
then pnt on top of the brush, and the fire set ou the windward side. Still another plan is some1;imes adopted, which 
saves the hard labor of covering the hrnsh with heavy wood. 1\.fter a width of eight feet of the heel space has been 
covered with brush placed in a nearly vertical position, logs or sticks of woocl eight feet long are set on cml, 
leaning agaiust the brush. Eight feet more of brush is followed by another layer of wood, ancl so on until tho whole 
space is coverml. \Vhen fired the brush burns out quickly, but not before it has set the wood on fire, which, falling 
all in one direction, covers the whole surface with hotly-burning wood. Ohl broken rails, thrown aside in resetting; 
fences, and old logs ±:rom dilapidated buildings are preferred, because they are thoroughly seasoned and bnm 
freely. 

When the bed has cooled off it is generally dug up with grub hoes or worked lightly aud closely with a colter 
plow. The ashes shoulcl be left on the bed, and in working the soil it should be reversed as little as possible. All 
grubs, roots, and large stones should be removed, and the surface soil should he worked several times with hoes or 
rakes until it is rierfectly light and mellow. When in proper condition, marks are made f'imr feet apart to regnln,to 
tho sowing of the seed. About one large heaping tablespoonful is enough to sow one hundred square yards. The 
seed is mixed with ashes or plaster, one half of the mixture being sown.as evenly as possible over the entire btid, 
when the other half is sown in the same way. This is in order to secure a more equal distribution of tho seed. 'l'he 
bed is them tramved or rolled, aucl finally covered with light brush-the smaller branches of dogwood, oak, gumi or 
sassafras-not thick enough to exclude the sunlight, but sufficient to protect the phtnts from frosts and the chilling 
and drying effects of t·he March winds. The brush also serves to keep the bed moist. Some care is required to put 
the brush upon t1rn bed properly. The butt ends of the first layer should be laid on the grouu<l outside tho l><~d, 
the soft brnsll resting upon the bed, those of the second fayer resting upon the bushy part of' the first, mid 80 

on until tho bed is covered by successive layers .. In this way the thick, heavy ends, which would iuterfere serioul:ll;y 
with the growtll of the young plants, are kept above the surface of the bed. A. coYering of this kind will protect 
the. plants against very hard freezing. In Wisconsin and iu northern Illinois mar1:ih or prairie hay is used, just 
enough to mitigate the severity of the rays of the sm1 and prevent the drying of the surface by winds until tliu 
plants start to grow, which requires a period of two or three weeks, when the hay is removed. 
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The covering of brush is generally allowed to remain upon the becl until the plants are nearly large enough to 
set out, but it may be necessary to remove it temporarily, in order to pick off any leaves or other trash which the winds 
are apt to drive upon the beds. To prevent the accumuhtion of leaves upon a bed prepared in or near a forest 
wicker fences, built of brush interwoven between sticks driven into the ground, ha.ve been found very efficient. 

Trencl1es dug across the upper end of the bed and along the sides prevent flood-water from sweeping- over the 
surface. Heavy rains are sometimes very injurious, washing the seeds from a i1ortion of the surface and (le positing 
t.liem in depressions. 

It is the usual custom to defer manurial applications until the pfants are up and well started. Liquid manures 
are frequently used at this stage. .A. tight barrel, half filled with cow dung, is placed near the bed, water is added 
to fill the barrel, the mixture is stirred until it is a semi-liquid mass, aucl this is sprinkled on the becl with an old 
broom. Some prefer a solution of' guano, fl, gallon of this fertilizer being mixed with a barrel of water and sprinkled 
upon the plants. These a11plications may be repeated one or more times with. {lecide<.Uy good results. Land :plaster 
has i1roven to be a good application, giving a deep green color to.the plants, indicating· vigorous and healthy growth. 

A hundred methods are practiced or suggest~cl to prevent the ravages of the flea-beetle, but only one plau 
has proven really effective-to cover the bed closely with canvas or unbleached cotton cloth. .A. frame is first 
mado a.round the bed of planks 8 or 10 inches high, care being taken to close ever,y crevice between the planks 
ancl the ground. A few wires may be stretched across, the better to hold up the cloth, w,hich is stretched over 
the.frame aml closely tacked upon the edges. In l)lace of the wires, a small quantity of light brush thrown upon 
the bed will help sustain the weight of the cloth. .A. better plan woulcl be to construct a number of smaller frames, 
of proper wiclth and not more than () or 8 feet in length, upon which the cloth may be 1:Jtretched ttnd neatly 
fastened, a sufficient number of these frames being provided to cover the intended plant-bed. Such frames, with their 
covering, couhl be removed when no ionger needed tind stored for future use. If the cloth is treated with a single 
emit of whit0 lead and on, such as is us0cl for th0 first coat of outside work ou wood, it will last several seasons 
with orclinnry mne. Still rmother l)ln,n may be fouml more economical. The frames may be macle ancl properly 
braced by cross-pieces let in flush with tho upper edges of the planks. 'fhe cloth or canvas may be some three 
inches longer and wider than the frames, and hemmed upon the edges, and eyel9t holes 1miy· be workCll along the 
edges, two feet or less apart, in which cords may be fastened by which to stretch the cloth and tie it clown closely 
over the frames to nails, hooks, or wooden pegs driven into the outer faces of the frame planks, three or fonr inches 
below the upper edges. Other devices will suggest tllemselves to the intelligent farmer, l.Jy which he can make the 
cloth covering effective, misily lrnndlecl, and eco1101nical. 

· 'When t,he plants fLre nearly large enough to be set out this protecting cover should be taken off in the 
morning for· two or three (fays and repla.ced in the afternoon, that the plants ma.y be gradually hardened by 
exposure to the direct rays of the sun and better fitted for transplanting. 

It often happens that a dry season occurs after the first drawing of plants, ancl those that remain on the bell 
cease to grow, turn yellow, and perhaps die. One or two planks and a few blocks of wood should be provided: .A. 
block on each sicle of the bed will support a plank, upon which the person drawing the plants s11oulcl stanc1. 
Nothing injures a plant-bed so much as compacting it when wet, and as plants are almost alwa,ys drawn when the 
soil is wet no pains should be sp'ared to prevent treading upon or otherwise compressing the bed. If from any 
canse the }Jlants begin to turn yellow and wither away shade must be provided by building over the bed a low 
arbor· of' green boughs and watering the surface copiously. This will almost always give new vitality to the 
enfeeblecl plants . 

.A. practice of many good planters is to resow the beds with about half the quantity of seed originally used as 
soon as the. first plants appear, so that if the first plants are destroyed in any manner the seed last sown will be 
undergoing the proces's of germination an<l a second crop of plants will be assured. 

In Tennessee and in North Carolina plant-beds may be prepared and sown at auy time from the 1st of November 
until the 1st of April. Prepared while wet or frozen, a plant-bed rarely does well. Beds are usually burned in 
Febrmi..ry or March; but if the burning is done in the foll, when the soil is dry, less fuel is needed, and the prepared 
bed may be left to tlie meliorating influences of the winter freezing, to be sown in the early spring. Many g·oocl 
farmers sow the fall-burned beds as soon as prepared, but there is some risk in so doing. Heavy rains and melting 
snows are apt to wash or drift the seeds, aud so disturb their uniform distribution. One of the best ~obacco-growers 
in the Sou.th says that a rod of land well burned in the fall will furnish as many good plants as twice the area 
burnecl in February or Maroh. · 

In some parts of Virginia and Maryland, and in districts where wood and brush are scarce, farmers h1we 
succeeded in growing good plants upon plats of clean soil without burning by the use of guano, rakecl into the 
S\1rface, or as a top-dressing, applied at the time of sowing the seed, about 40 pounds per hundred square yards. 
Others select a standing bed, one that has produced plants well, in a warm location, neither too wet nor too dry; 
coulter over the bed after the planting season is past ancl·before any grass or weecls have gone to seecl upon the 
plat; cover with straw, leaves, or brush with the leaves on, 01' with all of them, so thick as to completely hide the 
surface and prevent vegetable growth. .A. bed is thus made ready for burning at some dry time from November to 
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January, or later, which is done by simply applying a torch. By this method a stancling plant-bed can be annually 
l)repa.red which, if heavil,y manured, will become better each succeeding year. 

In Pennsylvania, New York, the New England states, and in Ohio, burning is rarely practiced, and then only 
Bo far as may be thought necessary to destroy weed and grass seeds in the upper surface soil. The same seed-bed 
is nsed for successive yea,rs, kept clear of grass and weeds throughout the yenr and heavily enriched by an addition 
of fresh loam from the woodlands, composts of stn.ble manures thoroughly rotted, and so httndled that no foreign 
seeds capable of germination are left therein, and frequently top-dressings of good commercial fertilizers are usecl. 
The most successful growers in Ohio and in New York use manures from the hog-pen, as not only the richest, but 
as most likely to be free from noxious seeds. In tlle New England states seed-beds are enriched with guano, castor 
riomace, well-rotted sta.Ne manme, the refuse of the fish-oil factories, or some one of th~ numerous manufactured 
fertilizers. In most of the 110rthern states it is a very common practice to sprout the tobacco seed before sowing. 
'.rhe seeds are mixed with dark, ricb. loam, or, what is better, as in Wisconsin, with fiuely-pulverizecl rotten \1'ood 
from the hollow of an old stump or log, and placed in a pan or dish in a warm place and kept moderately damp 
by frequent sprinkling with tepid water. The seeds germinate under such conditions in about two weeks, arnl are 
sown us soon as danger of frost is passed. Another plan is to spread the seeds very thinly upon a piece of 
dampened et)tton cloth aml cover them with another cloth, but of wool; the two are made into a loose roll, t.110 
woolen cloth outside. , This roll is kept in a warm place, clipped in tepill watei· every clay, and the white germs 
app<·iar in from four to six days. In northern Illinois similar cloths are kept moist and warm in a pan of earth, of 
which there is lt h1yer above as well as below the cloths. Great care is necessary in all these forcing processes. 
Sometimes the soil of the plant-be(l is too wet, or otherwise not in proper condition when the seeds are ready, and 
when a delay of a chiy or two may render the sprouted seeds useless. The prudent man iwovides against such 
danger by preparing t-mveral lots of seed at intervals of several days. 

The most common error in sowing tobacco seed, both north and south, is in using too much seed. Tobacco 
seeds are exceedingly smn11, au ounce contttiuing about 340,000 seeds. One large, well-tlevelopccl tobacco plant will 
i)roduce seed enough to grow plants to set 10 acres certainly, and,. should a,ll of them germhmte aml grow, enough 
to set out 100 r.i,cres. · Orowded plants must struggle for existence, nre never st.rong aml vigorous, and bear 
transph1nting baclly; tllose thftt have room enough to grow thriftily will have n, thick tnft of roots, ~t low, stocky 
top, and a, vigorous constitution, growing off quickly when transpbnted. It is far better economy to increase the 
size of t;hc becl thm1 to attempt to produce a large number of plants by thick seeding. 

A bed of 100 square yards will usually fun1ish plants enough to set 6 or 7 aci.'es ; sometimes a bed of this sizo J 
will produce enough to set 10 acres. No tobacco-grower ever regrets having a surplus of plants, for in thitt caso 
he can select the best and set out his whole crop early. Ou new land very snmll plants rna,y be set, and at any 
time immediately after the late frosts without risk. For old fauds pfants shoulcl be a little more advaneell than 
such as can be safely pla.nted upon new lands, but as the season advttnces larger plants are required for both old 
and new lands. 

INSEOT ENEMIES OF '.rHE 'fOBAOCO PI1ANT. 

Brom tile :first ap1le11rance of tlle minute seed-leaves in the plant-becl until the tobacco is cut antl hung in 
the barn the patience and watchfulness of the farmer are taxed to guard against the depredations of insects. 

Among the earliest to appear, often attacking the plants and destroying tllem so early rts to make the planter 
doubt whether the seed had even gel'minated, are the "garden fleas", sometimes milled " snow 1leas" and "spring
tltils" (Smyntliiir1ts Tiortensis). When viewed from the upper side (dorsitl view), the most conspicuous divisions are 
a htrge head aml an 11bdomen per~ctly smooth ancl plump, without any scgmentnl cross-lines. The thomx sMms 
confluent with the abdomen. Beneath are some ·transverse wrinkles, indicating segmental divisions. The anteunro 
are three-fourths as long as the body, elbowed n,bout the middle, and are comJ:loSetl of nine joints, six very short and 
three very long. Projecting from the posterior of the abdomen is a cone-shaped }H'OCess, composecl of three distinctly 
marked segmental lines, tllat appear to be a caudal termination of the body. On the lower side of the 11bclomen, 
ancl near its end, is a forked member (a spring-tail), wllich lies folded up against the under side and reaches as far 
forward as the head, in which lies its leaping power. Its feet, six in number, are united apparently to the fro11t of 
the abdomen, which, from a ventral view, exhibits a rudimental sternum, compensating for the absence of the thorax 
usual in insects. This insect has neither wings nor wing covers, and from a top view might be mistaken for a small, 
bla,ck spider by a novice if he did not know that a spider has eight feet, and that the head and thorax are confluent, 
instead of the thorax and abdomen. These insects are capable of bearing a low tempe,rature, and are frequently 
found Ul)On the surface of the snow, from whence comes the name of "snow flea". Tobacco-growers complain of 
these pests nuder the name of "black fly'', "black spider,'' etc. Their larval and pupal histories seem to be unknown. 
They are fonml in all the states of the Atlantic coast, but have not been observed in the interior. They api)ear 
as far north as Lancaster county, Pennsylvania, dul'ing .the months of .May and June, but by the first .of July they 
have disappeared, ancl nothing more is seen of them until the following spring. As a l'emedy flour of sulphur 
has beeu highly recommended. These insects are very delicate in their structure, and cannot be taken between 
the :fingers without crushing them. .A.s it is evident that the first stages of their development must be lmssed 
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underground and not far below the surface, it is suggested that where tobacco-beds are not burned the soil be 
prepared early, thoroughly pulverized, and copiously drenched with scalding water three or four times in as many 
days before the seed is sown. 

From all parts of the United States come reports that the flea-beetle is the most irnrsistent and most dreaded 
euemy of" the young tobacco pfants. Several species of these insects are well known to every farmer and g·ardener 
from the Gulf of Mexico to Canada. The cabbage fl.ea (Halt~ca st1·iolata) is found in North Carolina and Tennessee 
in the latter part of March or early in April, sometimes in immense numbers, in the newly-planted cotton-fields 
feeding upon the seed-leaves of the young plants. Dr. Rathoon, of Pennsylvania, describes two species of the genu~ 
Epitrix, ±"amily Halticidm, as follows: The l!Jpitrix citcu11uwis is black all over, except the antennre and the feet. The 
thorax is thickly punctured, and the wing covers conspicuously stria.ted and punctured between the strire. The Epitrix 
pubesa(J'iiB is slightly more oblong, and not quite so convexed as the former, but otherwise is about the same size. 
The whole of the body beneath is of a dull-black color, including also the posterior thighs. The feet, the antennffi 
(which are slightly serrated along the anterior margin), and the whole of the dorsal or upper part of the body, are 
of a honey-yellow color, except about a third of the middle portion of the wing covers, which is a dusky black. The 
thorax is of a much brighter color than the other upper portions of the bocly, and the eyes are very black, their 
composite character being more distinct than in the first-named species; and except the thorax, the upper and 
lower part of the whole body is pubescent. This pubescence is conspicuous in rows between the strire of the wing 
coyers and along the margfos of the abdominal segments. This species is the most troublesome to the young cotton 
and cabbage plants of the middle southern states. 'J:hey also attack the seed-leaves of beans and other leguminous 
plants, but appear to have an especial fondness for tobacco. These insects are about one-sixteenth to one-tenth of 
an inch in length. 

The above-named and other s1iecies of the Hnlticans feed on a variety of plants. The sweet potf1to, cabbiLge, 
beet, turnip, radish, horseradish, common nettle, aucl the J·amestown weecl are all infested by one or the other 
and often by the same species of this omnivorous family. When disturbed, the fl.ea-beetles leap off the plants 
and hide themselves quickl;yin the dry soil or unclersmt1llclods. Various solutions, poisonous or simply distasteful 
to these insects, have been used with suc~essful results. A.shes, slaketl lime, and soot, dusted upon melon, cucumber, 
potato, and turnip plants, aucl applied in the morning, when the dew is on the phtnts and while the beetlt;s are 
sluggish, are effectual in most instances. Of various plans to keep them from tobacco-beds probably the onI;r 
certain protection is to cover the seed-becl with cloth, as suggestecl heretofore. 

Transplanted into the field, the tobacco plant is exposed to the attacks of other insects. The greasy cut-worm 
usually cuts off the plant just beneath the surface of the soil without cutting the top at all. When these wormfl are 
disturbed, they immediately coil themselves into a ring. They do not like the sunlight, and during the tlay 
bury themselves in the lower .soil in the vicinity of the plant. When grown, they are from lil; to 1.Z inches Jong. 
'11hey bury themselves benet1th the soil to pupate. The pupa is three-fourths.of an inch in length, of a sllinin~· or glossy 
light-brown color, and the anterior margin of the segments is dark brown. The anal segment is armed with two very 
small spines or points, by the nssistance of which it imshes itself toward the surface al>out the time the moth is 
evolved. This moth is commonly callecl the Lance Rustic, from the dark-brown, lance-shaped spots on the anterior 
wings, which are a light brown iu color. The hind wings are lustrous and whitish in color, with a grayish margin. 
The antennre of the females are_ filamental or thread-like; but in the male, along the inner margin near the base, 
they are more or less pectinated. The body of the largest specimens is three-fourths of an inch in length, a,nd the 
wings expand 1~ inches from tip to tip. Ont-worms are largelypreyecl upon by hymenopterous and other parasites, 
tmd there is no better or safer remedy than hand-picking while they are yet in the larval state, discriminating in 
favor of the parasites when seen and known. Toads, lizards, snakes, and moles are all very useful in keeping these 
worms in check, and should be protected, excepting, of course, J)Oisonous snakes. The cut-worms, in various stages of 
development, ma,y be fouml in the earth during the entire winter, too torpid to feed until the return of warm weather. 
This accounts for their appearance and their advanced physical condition so ear1y in the season. When cut-worms 
exist in large numbers, as in grass or clover sod or in :fields not cleanly cultivated, fall or winter plowiugs, to expose 
as mu.ch as possible the upper soil to the severe freezings of midwinter, are absolutely necessary to secure 1L 

good stand of tobacco; bli.t no ma.tter how hard the frosts, nor how often the grouncl is plowed, some of the worms 
will survive, making daily inspection of the newly-planted field indispensable for au even staml of p1auts. 

Wire-worms do not attack the leaf, but bore into the stems of the plants at the surface of the ground nml 
work their i'vay upward. After the toba.cco gets a fair stl1rt in growth nothing is seen of these worms for the 
remainder of the season. They ~Lre the larvm of'' click-beetles", or "hammer-bug.s" (Elateridw). These worms are 
1::1ometimes very numerous. In April and early in May, sometimes as late as tlie first of J uue, some of tliese speuies 
are very destructive in the corn-fields, especially upon lands which lrnve been lying out for some years; bnt 
they are rarely troublesome in well-cultivated fields. 

In Ohio, Pennsylvania, and perhaps farther northward, the Heliothis m·migera (t.he sontlH:1·n boll-worm, or 
corn-worm) is sometimes foi"ind feeding upon the seed-leaves of young tobacco plants, but south of 35° these worms 
are rarely known to attack tobacco plants, since they find more approprhtte food in abunclauce. 
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Some of the schedulm; returned state that in the earlier stages of growth in the field tobacco plant8 lmve 
been attackecl by the Epilachiw borealis (northern latly bird). This insect is shaped like the common "box 
turtle", is of a lemon-yellow color, spotted all over with black, and when caught in t1H1 hand omits a few <lrops 
of a clear yellow :fiuid of unpleasant odor. It is neltrly as large as the Colorado potato beetle, but, rather more 
llernisphel'ical, and the larva, pupa, and 'imago are often found together on the same plaut. The;v arc usually 
found upon pumpkin, melon, aml cucumber vines. The larva is a short, convexed slug, of a uniform bright ;yellow 
color, covore<l all over with short, bristly hairs, 11ncl has a pair of very black eyes. It undergoes all its 
tmnsfornrntions on the phtnts it infests, and the pupa is suspended by the adhesion of the caudal extremity. This 
spel~ies ancl several others of' the same family hibernate beneath the rough outer bark of t.he wild cherr,y, and 
sometimes upon the apple trees in negfoctecl orcharus. These insects, as well as some others hereafter mentionetl, 
are rnraly found upon tobacco phtuts except near trees or shrubbery or close to :L'ence8. 

Tree eriekets ((}j]canthit8 niveits) are often founcl upon tobacco plants in Tennessee, North Onrolhm, itu<l other 
sonthern tobacco regions in July and August, and in Pcnusylvania and fartller north in .August. 'l'liough usmtlly 
found on troes, these crickets show a decided pal'tialit;y for tobacco, perfornting the tender top leaves about tho 
timo they arc ex1mnding. It does not kill the leaf nor arrest its growth, but the holes increase in size. Althong'l1 
these holes are circuhtr when first made, they become oblong as tlle leaves lengthen, and always in the longitudinal 
direction of the leaf. ·These crickets, when yonug, either leap away or hide among the leaves when approached, 
but after theil' wings are fnll;r developed they can both leap aucl fly to a consiclemble distance. 'flw ma,Je tree 
ericket is ueitrly white, sometimes ting·ed with g>reen; the wings lie flat on the back, one htppecl over on the other; the 
legs are all long and slender, t11e posterior pair mnch the longest, and formed for leaping; the antcnme are very 
long aml thread· like, nnd are generally thrown ba,ckwar<l when the animal is at rest,, 'rhe female il:l more robust mul 
shorter in the bod.\'; the wings are short and defle:s:ecl, and her color is various shades of green and brown. Iler legs 
and auteunre. ELre also shorter than those of tbe male, ancl at the end of the abdomen she is provided with a s.wortl-like 
ovipositor. She perforates the msriberrs anci blackberry caues, as well as the tender branches of other shmbller;y, 
with this instrqment, mid deposits her eggs therein, where they remain itll winter and hatch in the spring" Tolmcco 
cnltivator8 luwe uotice<l that t,J1e:-;e ilrnects are most abundant 011 tobacco growing under or near trees. Clean 
culture, and the dcaring np of fount~ corners lmu negleeted spots about the tobacco.tields, will <lo mueh to provent 
iujury by cricke1is. 

Varions species of grasshoppers, especially the meadow grasshopper ( Orohileinum viilgare), sometimes feed upon 
tho tob11cco plant, eating the leaves of the newly-set plants while in a wilted condition, but the injury from this 
source is slight, Mid rar~ly occur8 with any but late plantings. 

Several species ofhemipterous insects puncture tobaeco plants. Thei;e insects are true bugs, and are 11ot proYided 
with mandibular organs. They do not ea,t the plant nor cut holes in it, but are provided with ~L sharri pl'oboscis, 
with which they pierce the plant and suck out its juices. One of these, the Phytoooris linecwis, is ~i smal{ gray insect 
about a quarter of a,u inch long, having generally a conspicuous yellowish V-shapecl mark on the back, ocenpying 
that part. called the scntellnm. 1rl1is bug is found upon the potato, and has beeu observed in Tennessl't'. npou 1mrsuip, 
tomato, and lnte cabbage plants. Tho Eiischistus punctiMps is a much larger insect than that last lleseribecl, aud 
is capable of greater injmy. It belongs to the ihmily Sciitelluridcv, distinguished by a triangnlar lobe that extends 
from the base of the thorax downward OH the wing covers. This insect is half an inch long and foree-eig·hths 
of an inch across at the broadest part. Above, it is of a yellowish color, and closely punctured darkly, giving it a 
grayi1:1h line; below, it is a lighb greenish yellow. It luts a longer and more slentlcr proboscis thmt the s11ecies 
that prey upon other insects; otherwise it might easily be confounded with them, and no doubt freqneut.ly is. It 
also lacks the thoracic Spines j but these iLl'e Very variable ill their development, and not al WttyS <1 safe CliStiuguishing 
characteristic. These bugs are fouJHl 011 mullein8, thistles, and other weeds, and have also been found uvon 
tobacco phmi;s in seveml localities, feeding upon the sap of the lea.ves, but it is doubtful whether ftny great injury 
can be chrtrgecl to their account. The ordinary observer is apt to mistake the purpose for which many insects visit 
various phmts. The spiue<l tree-bug (Podi.m.~ 8pinosits), the large tree-bug (PocUsus oynioits), the Stfretr~1,s &iana (a 
plant bug of a p1Irple-black color, with red or orange marks on the thorax ancl scutellurn), and the Stfrett"l~S jiinliriatii.s, 
the ground colors of which are orange or yellow, with black markings, are sometimes found upon or in tho 
immediate neighborhood of tobacco plants. These bugs should not be destroyed, unless upon careful examination 
they are found actually feeding upon the juices of the leaves, as it is more than probable that their presence is 
beneficial, rather than injmious. 

From the early part of .Tune until the sharp frosts destroy their food in the fall the larvm of the sphinx moths 
infest the tob~tcco. In Virginia, Maryland, Kentucky, Tennessee, and Missouri both the Sphinx carolina and the 
Sphinx qitinquemamtlata are found, and they are both reported as found in the tobacco-fields as far north as latitude 
41° 30'. South of latitude 35° only the S. cm·orina has been observed. The larvm-of these two Sphin,qiclm are so well 
known to all tobacco-growers as to need no description here. They have always been regarded as the most inveterate 
enemies of the tobacco plant, aud, despite plans adopted for thei:i; destruction, the horn-worms seem to be as numerous 
as ever. In some seasons there are comparatively few in certain localities, but it has been noticed that the fields 
of such districts are often visited late in July or .August of the next year by a "heavy shower" of horn-worms. 
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Oomp11rative immunity for one season too often causes the farmer to neglect the destruction of the fate brood of 
worms left npou the suckers whieh spring up after the crop is lmrrested, forge numbers pupating and hibernating, 
r1rotccted by the forgotten and neglected trash of the tobacco-field. Catching the moths with ingeniously-contrived 
traps, poii:muing t110m with sweetened cobalt dropped into the bloom of the .Jamestown weed, or killing them with 
pa.dcllcs as they hover a.bout the tobacco plants after sunset, are all practiced. Recently, as in Tennessee, porcelain 
imitations of the blossom of the Jamestown wee<l have been introduced. These are fastenecl upon sticks, set up at 

. short distances apart. throughout the tobacco-field, and are suppliecl with a few dro1)s of poisoned sirup. They are 
cheap, will last with onlirnwy care [L lifetime, 11ud are highly recommended by i1lanters who have use<l t.hem. A. 
knowledge of tho transformations of these insects will enable the obsewant farmer to do much to reduce their 
numbers, and if it were possible to secure prompt measures throughout a considerable section of country, or even 
by t11c growers of a large 11eighborl1ood, much disagreeable labor might be stwecl. 

The moth deposifa an egg of a sea-green color, not; larger than a mustard.seed, upou the surface of the leaf. This 
-0gg gmdually assumes a cream color, and from it, in clue time, a tiny worm issues, not larger than a horse-hf1ir, 
and about one-eighth of an inch in length. The process of hatching embraces from twenty-four to thirty-six hours, 
depencling npon the condition of the weather. The worm begins to eat immedinitely, making first n small ~1ole in 
the leaf, through which it passes in hot weather to the under side, and occasionally the eggs are there deposited 
by the moth. This worm, though voracious, cloes little damage for four or ii ve clays. Its power of destruction 
increases exceedingly wit.11 eaeh day, and this makes it highly important to go over tlte flelcl often in search of 
them. 

When the horn-worm ha.s attained full size it stops eating, comes down from the plant, and nsunlly burrows 
into the ground close to its last feeding-place, but not unfrequently crawls away some clistlmce to find soil sufficiently 
soft to enable it to get some. inches below the surface. Here it becomes quiescent, m1sts off its larva skin, all(l 
assumes its pnpal form. It; is now oval in shape, fonr times as long as it is thick, a.bout l;J; inches in length, and 
the hard, glossy onYelope is of a, brig·ht chestnut color. The forward end is prolonged into a long, tube-like 
appenc1age, bent backward and firmly attached to the chest, forming a loop like a pitcher-handle, this tube 
enshet1thing the tongue, which is so remarkably developed in the perfect moth. Only under peculiar circumstances 
al'e 1hesc pupro fonml at a greater depth than may be reached by deep plowing. A further means of reducing the 
nllmber of these insects is therefore by fall or winter plowing the tobacco-fields. It must be said, however, that 
oven if' every egg, worm, moth, and chrysalid in a given neighborhood were destroyed, high winds, or even the 
lighter breozes of the summer evenings, bring other moths many milQS. Tile tobacco-grower should iustruct those 
in his employ not to destroy any horn-~vorm f'ouncl with the cocoo.ns of the parasite ]{icrogaster congrogata attached 
to its body. These cocoons are white, of a. regular oval form, a little more than au eighth of a.n inch long and abont 
one.sixteenth of' au inch broad, ancl resemble small grains of rice. From ten to a hnnclrecl of these cocoons a.re 
found upon a single horn-worm. The worm so infested may be removed from the tobacco plant, but shoulcl be 
handled carefully and placed where the cocoons may not be injured, so that the 1mmsites may hatch mHlistnrbed. 
The flies which issue from the cocoons are black, with clear, transparent wings ancl legs of a bright tawny color, 
tlle lme of beeswax, with the hind feet ancl the tips of the hind shanks <lnsky. 

The testimony of all tobacco-growers points to the one conclusion about insect enemies. No methods of 
prevention or destruction can justi(y a single day's neglect to search for and destroy cut-worms about newly-set 
plants and the eggs and htrvro of the sphinx moth upon the expanded leaves throughout the season. 

DISEASES Oli' THE TOB.AOOO PL.ANT. 

The tobacco plant is subject to certain diseases, few in number, however, and rarely resulting in very seriou8 
damage. Unfavorable seasons, too wet or too dry, o~en reduce the yield ancl impair the value of the product; but 
diseases, properly so called, seldom affect more than a few pli:J.nts, or perhaps a small portion of ~1 field. Schedules 
retumcd from widely-separated districts mention the s~1me diseases, all of which result from deficiencies in the 
soil or its preparation, or from peculiarities of the seasons during growth. 

A disease known in New England as "brown rust", and in tlte South as "firing" and "1icld-1ite", prevails to 
some extent every year. lt a.ppears in very wet or very dry 'veather, a.ncl reports concur in the opinion that it is caused 
by violent changes from one extreme to the other. .A p1ethorie plant with the su1iply of moisture suddenly cnt off, and 
a lean i>lant forced by excessive moisture to rank growth-a leaf perishing· in spots for lack of sustemince, and 
another from the opposite cause-present v~1riable conditions, developing '' mst" or ":fire". This cliscase is not so 
prevalent in some districts as formerly, which is attributecl by some planters to the substitution of new for old 
varieties; but it is more probably clue to planting upon a different cltarn.cter of soil, or to more thorough draiun.ge 
ancl improved culture. Sometimes,· though rarely, the entire plant is involved, drooping and withering through 
excessive humidity. This is the "black fire", a strictly wet-weather disease. In dry weather the plant sometimes 
parcl1es up, as if scorched. In uniform, orclina.ry seasons it does not appear. lnjuclicious use of heatiug manures i8 
assigned as sometimes the cause of firing, and undoubtedly does oceasionallr produce'' red" or dry-weather firing. 
Thorough drainage is regarded as the best preventive of this and its kindred tliseases. 
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"Frenching", derived from the Frenchfrism· (to curl), occurs almost exclusiV"ely upon cold, stiff uplands, having 
a close and stiff clay subsoil. During a wet season it is very JJrevalent upon cla~'ey lands, and is sometimes found 
upon sandy soils in small basins during excessively rainy weather. This disease renders the plant worthless when 
it has progressed to any considerable extent. The effects are first seen in the buds of' the plant, which become of a 
yellow color. The leaves afterward become thick and fleshy, have a semi-transparent or honey-colorell appearance, 
and often curl aronud the edges downward, sometimes growing in long, rn1rrow strips, with mgged outlines. When 
cured, the leaves are dull and lifeless in color, and very brittle. No remedy for the disease has been found. It is 
sometimes arrested by close plowing, or by giving the plant a vigorous pull, so as to break the tap root, but the 
only prcv~ntive measure is to avoid planting upon a soil not properly underdrained, either naturally or artificially. 

"Walloon", or "water-loon", is of very common occurrence, and is closely akin to "frencbing". The leaves, 
instea(l of curving over in graceful outlines, stick up like a fox's ears, whence the disease is known in some sections 
of the country as "fox-ears". When tobacco is thus attacked it becomes rough and thick, and is nnfitte(l for any 
uut the most inferior purposes. Excessive tenacity of the soil or defective drainage are causes of the disease. 

"Hollow stalk:" and "sore shin" rarely occur, except when the plants have been overfl.owed, and then mostly 
upon old lands. Some planters attribute "hollow stalk" to an insect feeding upon the pith.of the lower stalk, or 
to the after effects of an n,ttack by the wire-worm upon the young plant; others think it the effect of n, bruise or a 
wound upon the stem of the young plant. The two names above given are descriptive of clifl:'erent appearances 
of the same disease .. It is most probably producetl by excessive absorption of water by the pith of the stalk while 
partia1ly submerged ttncl subsequent exposure to a high degree of temperature. It is not reported as ocmuring 
upon such lands as are never flooded by rain water, nor has it been observed upon soils well underclrainecl or 
overlying a porous subsoil. There is no remedy for it, and unless the plants are cut as soon us it appears they 
become worthless. The affected phtut presents very much the same appearance as if nearly severed from the stalk, 
withering slowly without ripening. 

"Frog-eye", or "white speck", sometimes occurs in tobttcco thoroughly ripe. This disease, if it is st1ch, is of 
rare occurrence, and is little understood. In Florida white specks are n, sure indication of :fine texture in the leaf, 
and this ''fmg-eye" appearance was at one time much esteemed. This particular marking seems to result from 
conditions of soil or climate, or from both, aud some varieties are more frequently affected than others. 

""White veins" occur in the cured product. By some they are believed to be caused by loug-continuetl dry 
weather before nnd after cutt.ing; by others they are ascribed to any check in the growth of the plant, whether 
for lack of manures, from deficient cultivation, drought, bad seed, or too much water. Some think they n,re causecl 
by the absence of some soil constituent. All thn,t can be said is that ~hey do occur, very much to the injury of tho 
leaf for wrapping pmposes. .As a general rule, the product from a fielcl well prepared, well fertilized, a.m1 well 
cultivated, planted in good season, properly topped, and kept free of snckers, will show, when cured, very few white 
veins. 

"Leprosy" is a name g·iven to a fungoill molcl which is occasionally fouml upon cured tobt1cco hn,ng'iug in the 
barn dming warni, moist winters. This mold affected a large portion of the crop of 1880 in the Ohio River 
valley, especially in southern Illinois, ancl in the lower Ohio River districts of Kentucky. '.rltis fungous plant 
increases with amazing rapidity wherever the spores find congenial lodgment, ancl even sound, dry tobacco is 
sometimes infected and seriously damaged. This disease, although not a new one, is imperfectly understood. 
Appearing· to t• serious extent only in weather congenial to its development, and propagated from spores which 
hn.ve escaped detection in bttdly-kept barns or tobacco-sheds, too many planters look upon it as of obscure or 
doubtful origin, or as an inevitable concomitant of unfavorable atmospheric conditions. The remedy is prevention. 
Thorough cleansing of the tobaeco-barns, stripping, assorting, and packing rooms, and the careful destruction, by 
burning, of all the trash and dirt which accumulate about the premises, will secure well-handled tobacco against 
"leprosy", and perhaps other .diseases of fungous origin. • 

TOBAOOO STRIPS. 

The making of strips, although a distinct branch of business, rarely, if ever, carried on by tobacco growers, is 
regarded as a part of the necessary preparation of the leaf when designed for shipment to English markets. This 
stemming process is employed almost altogether upon the heavier types of tobacco, so that the leaf, deprived of 
the midrib or stem, may be shipped in a dry condition. The tax in England on tobacco is 3s. Od., about 8fb cents, 
per pound. On a hogshead of' tobacco weighing 11000 pounds net a tax of $840 must be paid to the government 
Assuming the tobacco to cost 15 cents per pound, the value of the hogshead, tax paid, would be $990, or .99 cents 
per pound. If it should have the capacity .to absorb 15 per cent. of water, the profit from this would be $148 50. 
Tobacco selected for strips should therefore be porous and a" deep drinker". The greater its capacity for absorbing 
water, other things being equal, the larger the profit. Hecently the government of' Great Britain has taken 
cognizance of this source of profit, and now requires a duty of 3s. lOd., about 92 cents, to be paid on all tobacco 
containing less than 10 pounds of water to the 100 pounds. 
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Details of the manner of purchasing tobacco for stemming purposes, the types usecl, and the method of assorting,. 
preparing, and putting up strips for export, will be found in the special reports upon the states of Incliain0i, Kentucky, 
and Virginia. 

Of the crop of 1879 there were put up during· the fall and spring· of 1879-'801 as nearly as can be ascertained, 
17,3115 hogsheads of strips; or, assuming the average net weight at 11200 pounds per hogshead, 20,778,000 pounds, 
requJring about 31,0001000 ponnds of leaf. 

The estimated make of strips from the crops of 1876 to 1879, inclusive, were as follows: 

Year. Section. Rogehende. 

1876...... Virginia...... . . . . . • • • . • • . • . B, 600 
The Weat............ .. .. • . . 26, 000 

1877 ...... Virglnln.................... 7,500 
TheWest................... BS,000 

1878 .••... Vir~inin.......... ........... 01 000 
Tho Wost................... 10, 000 

1879...... Virginia.................... 4, BOO 
TheWest................... 18,015 

Of the strips made in 1s79..:.1so there were put up at-

liogaheade. Pounde. 

Rloh.mond, Lynchburg, Petersburg, and Fnmrvlllo, Vlrglnfa .. 4,300 5, 160, 000 
Hencloreon aucl Owensboro', Kentucky ....................... 5,675 

} Louisville, Russellvllle, 11ncl1'acltw11J1, Rontnclcy .•.•..•....•. 2,000 12, 240, 000 
Minor 1>ointa .................................................. 2,025 

'~· 

• ~l 

.Evansville, Doonovillo, 001•yclo11, In1llr111r1, t1ncl other points •••. 1,425 1, 710, 000 
ClarkaYillo, Paris, Springfield, all!l l!foshvllle, Tennessee ..... 1, 200 1, 548, 000 
Cairo, Ulinois ................................................. 100 120, 000 ·~· 

R-- > ••'--•·--~~------

A small quantity of White Burley strips was put up on the Ohio river below Oincinna,ti as an experiment; also 
about 1500 cases of seed-leaf at Miamisburg, Ohio. 
· The preparation of strips for export is a business of considentble importance in a few cities and towns, as in 
Henderson, Owensboro', and Louisville, Kentucky; Richmond and l1ynchbnrg, Virginia; Olarksville aucl Pnris, 
Tennessee, ancl Booneville, Iucliaua. In these places a large capital is invested in warehouses imd the necessary 
a!)pliances for handling large quantities of tobacco. This branch of industry can, however, be snccessfnlly and 
profitably manag~d on a small scale, and tl1ere seems to be an increasing disposition to carry it on in close proximity 
to the districts which produce the types best fitted for the purpose. The saving in cost of handling, transportrttion, 
etc., of over 30 per cent. of weight has assumed more importance since there is no longer a profitable market for 
the stems and other waste of the factories. 

CONOLUSION. 

The tobacco plant exhibits a facility for adapting itself to diverse conditions, i·ivaling that of Indian com, ancl 
excelling that of the potato. All three are plants thriving best upon soils rich in the salts of potassium. In all 
sections of the Union any well-drained soil capable of producing Indian corn will produce tobacco, the latter 
exhibiting, however, much more strongly marked diversity of characteristic qualities, as affected by variations of 
soils and of climatic conditions. 

The best types of fine tobacco in the southern states are grown upon soils poorly supplied with vegetu.ble matter 
and are poor in albumen, although sufficiently rich 'in nicotine, while the best types of the northern tobacco districts 
a:·e grown upon lands purposely euricllecl with nitrogenous manures, to promote rapid growth and en.rly nrn,tnrity, 
and are also poor in albumen, burning freely without disagreeable odor, and are at the same time fairly supplied 
with nicotine. That these similar results should follow unlike conditions of fertilit.y of soil ca.n be attributed alone 
to difference of climate. 

The special reports herewith submitted present another apparent anomaly. In the southern tobu.cco-growing · 
sections the use of commercial fertilizers, while generally increasing the yield of pounds, has not resulted in an 
improvement of qun,lity; and, per contra, in the northern states these fertilizers hrwe almost always bettered the 
quality of the product. 

Both north and south, on the Atlantic border and in the far interior, the surest reliance for an increased yield 
is the free use of composted or well-rotted farm-yard and stable manures, and these are almost in variably accompanied 
by a parallel improvement in quality. 

It is asserted, with some show of reason, that the color of the curecl leaf is correlative to the color of the soil 
upon which the plant is grown; aud it is certain that upon dark-colored soils, a.nd especia,lly upon those conta.ining 
a large proportion of chty, the stronger, heavier, aml darker types are produced. .Although the seed-leaf varieties 

• l:l57 
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grow finer and make a. really superior quality of tobacco upon sanely soil<>, fashion has dictated that darker colors 
are most des.irable for cigar wrappers, and the colors most in demand are grown upon argillaceons and calcareous 
loams. The fine yellow types of North Carolina and Virginia are grown upon light-colored arenaceous soils. 

Tobacco culture, i)erlrnps more conspicuously than any other kind of farming, exhibits the condition of 
agricultural progress in the region& in which the staple is produced. The revenue tu.x has had the effect of 
discriminating in favor of good tobacco, has really been an incentive to the production of finer types nml 
better grades, and has induced better cultivation and more careful mtmagement. Progressive enteri)l·isn in 
tobacco growing has had most· beneficial effects upon other agricultura.l pursuits. 'l'he tobacco-field usnall;y 
occupies but a few acres upon the farm, and in most cases gets a large share, if not all, of the maamres savccl at 
home. It is upon these limited areas, in all pa.rts of the country, that the most carefully-conducted and best 
authenticated experiments have been rna,de with commercial ·fertilizers. Wherever tobacco culture bas been made 
profitable, there has been an increase of all farm products snitecl to the locality. 

In the preparatioµ of these reports the object has been to furnish abundant information as to the geological 
position, the lithological constitution, and the geographical location of all soils which lu:i.ve been found specially 
adapted to certain classes and types of tobacco. ' 

CHAPTER XXL 

REPORT ON THE CHEMISTRY OF AMERICAN TOBACCOS, BY GIDEON E. 
MOORE, PH. D. 

Tobacco in commercial form represents the products of vegetable growth more or less olrnnged by fernrnnt!Ltive 
or putrefactive processes. The l~ecnliarities of the different varieties are, therefore, of twofold origin, being due, 
:first, to the diverse conditions of soil, climate, and mode of cultivation; and, second, to the effects of tho processes 
of curing to which the harvested leaf has been su~jected. While, theref'orci, it is permissible to trace out the 
relations between the nature and the relative amounts of the constituents of the :finishe<l commercial prodi1ct; and. 
the properties upon which the technical application and commercial rank of the hitter cfopend, the question of tho 
in:flu.ence of the diverse ·conditions, under which the cnltivation of the differnnt varieties bas been effected, on the 
quality of the iinished product, can only be decided from the results of the chemical oxamilmtion when due regard 
is had to the modifying effects on the composition of the product, exert.eel by the processes of curing to which it has 
been subjected. These last consist either in simply drying the leaf by exposure either to the heat of the snn or 
to more or less carefully regulated artificial heat, in which case formentative chi~nge is either avoide(l or reducecl 
to a minimum; or they consist in a iuore or less perfect fermentation preliminary to, or simultaneous with, the 
operation of drying, and in this case result in essential modifications in the composition of the leaf and dBgreo of 
adaptability to· the different applications for which it is designed. The process of curing, however condtrnted, is 
only then regarded as complete 11nd the tobacco fit for mMket aft;er the lellif' Irns undergone a supplemental 
process of ferme11ti1tion, technically known as "sweating".· This sweating occurs during the spring or smnmer 
following the curing proper. It is attended with elevation of ·temperature to 1200 F., and results in essential 

. modifications in the flavor and com lmstibility of the tobacco, and necessarily also in its chemical composition. 

OONSTITUENTS OF THE TOB.A.000 I..iE.A.F. 

The constituents hitherto detected in the leaf of the tobacco plant; are as follows, viz : 
NICOTINE (010H14Nz).-.A. volatile oily substance, possessing a strong, acrid, tobacco odor. It is a powerful 

base, and forms well characterized compounds (salts), with the stronger acids. It is to this substance that tho 
narcotic and toxical properties of tobacco are chiefly to be ascribed, especially when the leaf is chewed or the 
decoction is aclrninisterecl internally. When the tobacco is smoked, the nicotine is partly decomposed, ancl its 
decomposition products, together with those of the other constituents of the leaf, co-operate with .the nicotine that 
sublimes unaltered to produce the physiological effects of the smoke. 

Nicotine is present at a very early stage in the development of the tobacco plant. .A.ccorcling to Nessler (Der 
Tabak, seine Bestandtheile und seine Behandliing: Mannheim, 1867, p. 12) it is present in the ribs and parenchyma 
of the leaves of the young plant when tho leaves are only 12- to 2 inches long. The following determinations by 
Nessler show the proportions present in leaves of different degrees of maturity: 

Peroontap;o of 
nlootino in tho 
fre11hsubstancc. 

1. Ribs of leaves 2 to 2t inches in length . -- . -..• -• -.... -... - •••. --••... - --.•••• - .... -••.•• - • • • o. rn.1 
2. Parenchyma of leaves 2 to 2t inches in length·---·· .• ---· ... ··-·--····---···-· _____ .·--.·--· 0. 379 
3. Parenchyma of lea.ves 101· inches wide and 16 inches long._._. : • -. . _ •• __ ••••••••• __ .• _. _. __ . _ O. 660 
4. Parenchymn of leaves St inches wicle ancl st inches long. ___ ._ ........ _ •• __ ••••••. ____ .• ___ •. 0, 225 
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Porcontn.go of 
nloot!no fu tho 
rJ:ry s11bstance. 

1. 63(i 
2.840 
5.680 
1. 495 I 
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The leavt~s 1m1l'ked No. 4 were the upper leaves from tb,e same stalk that fornishecl the leaves marked No 3. 
The foregoing results would show that the rehttive proportion of the nicotine increases with the age and 

development of the leaves. .A.ccording to t1le same author, although the green leaves contain more nicotine than 
the fermented leaves, the nicotine odor is not perceptible in the former; it ap1)ears only after fermentation. 

NICOTIANINE.-A volatile substance, of the consistence and appearance of c!1mphor, possessing the odor of 
tobacco, and an acrid, aromatic, and bitter taste. .According to the analysis of Barral (PELOUZE ET FREMY: Ti·aite 
ile Ohi1nie, T. iv, p. 633), it possesses a composition i11 accordance with the formula 0 23H32N20 3• It is chemically 
an indifferent sub~tance, forming no compounds with 11cids or alkalies, and is supposed to be the substance to which 
the cha.racteristic odor and :flavor of tobacco are chiefty due. 

RESINOUS AND l!'ATTY SUBSTANCES.-Tobacco contains a considerable proportion of l'esinous and fatty 
subst.auces, concerning the l,latnre of which as yet little is known. 'fbat the odor of the smoke is greatly influenced 
by these substances is more than probable, and this would appear to be especially true as regards the question of 
their resinous or fatty nature. The finely flavored tobaccos of Havarnli and Porto Rico are, accorrling to Nessler 
(op. oit., p. 29), richer in such substances than manyRuropean tobaccos, the smoke of which is strongly cha.rged with 
the odor of burning fat, whence he infers that in the first named varieties the resinous substances are present in 
excess of the fats. · 

ST.A.ROI! (03aHa20a1).-All tobaccos contain stµ,rch, usually in small proportions, although under certain conditions, 
as in the experiments of Schloesiii.g ( Oompte.9-Eend.iis, lxix, 253), the amount may rise to over 19 per cent. of the 
weight of the dry leaves. 

SUGAR (glucose, OaHrnOG) is also present in the fresh (green) plant, usually in small proportions. When the 
tobacco is fermentetl in the operation of miring, the sugar usually disappears. 

NITROGENOUS SUTISTANOI~S GENERALLY (ALDUMINOIDS).-Beside nicotine and nicotianine tobacco contains 
a brge proportion of nitrogenous organic substances. Vauquelin (Annales de Ohimie, lxxi, 139) found vegetable 
.albumen in green tobacco, ancl his observa,tions were con:ftrmecl by the investigations of Goupil (Oomptes-Rendus, 
July, 1846, No. 1), made under the direction of Fremy, and by the analysis of Posselt and Reimann (Pharm. 
Oentralbl., 1847, 171). Tobacco that has become yellow or brown on drying, no longer contains the albuminous 
substance above noted. The nitl'Ogenous substances extracted from harvested and dried tobacco are brow11, and 
are to be :fogarded as the products of the more or less advanced alteration of the albuminous substances originally 
present in the green leaf. These brown nitrogenous substances approach closely in their properties to the (so-called) 
ulmic acid (PELOUZE E'.l' FREMY, op. cit., iv, 636). 

PE0'.1.'IO AOID (016H2Z015, Fremy) occurs in varying proport.ions in tobacco, and gfres strength and stiffness to 
the leaf. It has been generally assumed to exist in the tobacco in the state of calcium.pectate. 

OITI't!C .A.CID (CsHa01), MALIO ACID (04Ho05) AND OX.A.LIO AOID (02H204).-:-These acids are always present in 
tobacco, the iirst two in large, the last in small proportions. They exert a very important effect on the quality of 
the leaf. 

ACE'.l'IO AOID (02H 40 2) is present in varying, and usually small, proportions, and is either wholly or at least 
for the most part a product of fermentation. . 

NITRIC .A.CID (IIN03) is present in certain cases in considerable quantity. .According to Nessler (op. cit., pp. 
22 and 28) the presence of this substance ill tobacco is to be ascribed, either wholly or in part, to the decomposition 
of other nitm:ogenous substances by fermentation with free access of air (nitrification). Reasons will be hereafter 
given which wonlcl appear to justify the opinion that this conchlSion of Nessler's is erroneous, arnl that the nitric 
acid in tobacco }Jas entered the plant through the processes of nutrition (absorption by the roots) during the period 
of its growth. 

AMMONIA (H3N) is present in nll tobaccos, usually in small proportions. It is evidently a, product of 
fermentative change. Nessler (op. cit., p. 19) l\Sserts that it does not occur in fresh (green) tobacco, and it is found. 
to be evolved in large quantities during the fermentation of snuff. (PELOUZE ET FREMY, T. iv, pp. 654: et seq.) 

OELLULOSE (CRUDE FIDER).-This material constitutes the frame-work or skeleton of the cellular tissue as 
distinct from the cell-contents. According to the proportion in which it is i)resent, it bears a. most important 
relation to the character of' the leaf, as regards the texture, and, in the case of smoking tobaccos, the combustibility 
and general quality. According to Fremy (PELOUZE ET FREMY, T. iv, p. 64.7) the proportion is usually from 6 to 11 
per cent. ·It is greatest in fine tobaccos of close texture ancl least in coarse tobaccos of thick tissue. According to 
Nessler (op. cit., p. 29), the quality of tobacco (for smoking) improves to a certain extent as the proportion of woody 
fiber increases and that of the soluble organic (extractive) substances diminishes. 

ORGANIC SUBSTANCES OF UNDETERMINED OlURAOTEl't.-In addition to the substances previously 
enumerated, tobacco contains certain other substances, the nature of which has not been investigated. Among 
these are substances of a gummy consistence and indefinite chemical character, substances similar in properties to 
the humus substances, possibly also the decomposition p1:oducts of tannin, which latter substance, while often present 
in the green leaf, is present only in faint traces in some of the less perfectly cured samples. 

MINERAL INGREDIENTS (.A.SH).-The leaves of the tobacco plant are exceedingly rich in mineral ingredients, 
and the amount and nature of these is. of essential influence on. the quality of the material. 
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DISTRIBUTION OF THE DIFFER~NT CONSTITUENTS IN THE PL.A.NT. 

From the investigations heretofore made concerning the distribution of the different constituents, it would 
appear that they arc very unequally distributed throughout the different organs of the tobacco plant. 

The results of Nessler have, as already stated, shown that nicotine is present in larger quantity in the substance 
of the leaves than in the ribs. Buchner (Buohner's Repertorittni, xxxii, 38) found it in abundance in the seeds of 
the plant. In the leaves from i)Iants grown under different conditions of soil, climate, and mode of cultivation, 
the percentage of nicotine varies greatly, as will be seen from the following analyses by Schloesing (.Ann. Chim. 
Phys. [3] xix, 230): 

PROPORTION OF NICOTINE IN LEAF TOBACCO, COMPUTED ON THE LEAI~, DRIED .AT 1000 C. 

Yurlety or source. 
Havana ......................................................................................... , ..••••••.. 
Virginia .•..........•.••.••.••••.•••••••.•••••••..••..•.•• , •••••............•••.••...•••.••..••••••••.... 
Kentucky ............................................................................................... . 
Maryland ............................................................................................... . 
Ciga.1·s (French, at 15 centimes) •..•..••.......••..•••••.•.......•......••......••.•...••....•...•.••...••. 
Department Lot (Fl'ench) ................................................................................ . 
Depa.rtmcnt Lot-et-Garonno (French) ••••..•..•...•......•......•.•....•••..•••...•••..•....•...•.••••.•.. 
Department Norcl (French) .•.... __ · ...................................................................... . 
Department llle-et-Vilaine (French) ..••.....•••..••.•..........•.....••.•..•..•.••••...........••••.•.... 
Department Pas-clc-Calais (French) ........•.••...••..•.•••...•.•.•.....••.....••.•.•.•.....•...•••..••••. 
Alsn.tia ............................................................................ ,. ..•••••.••••...•••..•.. 
sn,1ff •••.••.••••..•.••••.•.•••••••••.•••••••••••••••••••.•••••••••.••••••••••••••••.••••.•••••..••••••••• 

Percentage 
of nlootino. 

2. 00 
6.87 
6.09 
2.29 
2.00 
7.96 
7,34 
6.58 
6.29 
•!, 94 
3.21 
2.04 

The amount of nicotine varies in different samples even among those from the same locality, and is iuiluence<l 
greatly by tlrn character of the fermentation which the tobacco has undergone, as well as the length of time it has 
been kept, and the degree of exposure to which it has been subjected. 

Nitric acid is very unequally distributed in the plant, being, at> will be seen from the following table by 
Schloesing, (Ann. Ohini. Phys. xl, 479), much mOl'e abundant in the midrib than in the substance of the leaf. 

PROPORTION OF NITRIC ACID IN 'l'OBACCO, COMPUTED ON THE LEAF, DRIED AT 100° C. 

Porcontngo of 
n!trlo nci<l 
in tho hinf 

tloprlvecl of 
FRANCE; tlrn rui1ll'lh. 

Porcontngo of 
nitrlo aci<l 

in tho midrib. 

Department Nord .......................................... ,............................... 1. 49 
Department Pas-de-On.In.is .•.•.•••••••••••••.••••••••••. :... .•.. .••••• ...... ••.• •..• ...... 1. 74 
Department Illo-et-Vilaine . . • • . . • .. • . • • • •• .............. .. • • • • • . • • •• . . . • • • •• • •• . • . . • . • • • . . O. 48 
Department Lot . .• • • . . •• . . • . •• . . . • • .•• • •• . . • • •• . • . • • • • • . • • •• • . .. • . • • • .. • • • • • • • • • ••• . • • •• • O. 60 
Department Lot-ct-Gn.ronne . • • • • • . • • . • • • . • . • • . • • • •• • • • • .. . • • • • • • • • • . . . . • . . • . • • . • . • • . . . • .. O. 90 
.Alsatia . •• • . •• •• • . • • ... •• • • • • •• ... . ••• • • . • . .•• •• •.••••• •• . • • • • •• . . .. . . . . . . • . • • • . • • . • • • •• • . O. 23 

5.00 
5.99 
2.10 
2.08 
1. 98 
0.46 

ALGIERS: 

Alg6ric des colons . . • • .. • •• • • • •• • • • .. •• • • ••• •. • • .• •• . • • ••• .• • • •••••• •• •• • . . .• . . • .. • • •• . . . . o, 74 
Alg6rie des Arab es.... .. • • •• • • . . . . •• .• • • •• . • • • • • .. . •• . . . . . • • • • • . . • • • . • . . • . . • • • .. . • • • • . . • .. O. 14 

ll.10 
1. O•I 

EUROPE: 

Holland ........................................... , .......................... .' •••.•..•.. 
Hungary ( Szegedin) • • . • .. • • • • • • • • .. ..................................................... . 
Hungary (De breczyn) .................................................................... . 
Macet1onia ..• ~ .•..•.••.•••••.••.••....•••••••••••••••.• ' ....••••..•••. ·· •••••. • .•... ·••••• · 

2.00 
0.39 
o. ()'~ 

0.02 

5.12 
3.11 
0.43 
0.25 

ExoTro: 
Marylancl ......................... ~ ...................................................... 0.09 0.74 

~:~::~[~-:::::::::::::: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : ~: ~ ~: ~~ 
Brazil . • • • . . .. . • . . . . . . . . . . • . • . . • • • .. . . • • • . • • • . • . . • • • • . . • .. . • . . . • . . • • • • • • . • • • . • • . • . . • . • . • . . O. 08 1. 80 
Paragui~y . . . • • . • . . • • . . . . • • • . . . . . • • • • . . • • • • . . . . • .. . • • • . . . . • .. • . • . • • • • • . . . . . . . • . . . . . . • . • • . . 1. 80 4, 70 
Java . . . . . . . . • . • • . . • . . • . . • . •• . . . . • . . .. • . . . . . • • • • .. . . . . . . .. . . • . . . . . . . . . . . . . . • . . . . . . . . . . . . . . 0. 02 o. 15 

.According to Schloesing, the percentage of nitl'ic acid in the midrib diminishes as the latter contracts on 
approaching the apex of the leaf. The small lateral ribs contain nearly the same amount as the substance of the 
leaf. By the fermentation of tobacco, as in the manufacture of snuff, the percentage of nitric .acid remains unchanged. 

Pectic acid is contained in larger proportions in the ribs than in the substance of the leal'"es. 
The mineral ingredients are distributed unequally in the clifferent parts of the plant, as will be seen from the 

following table (PELOUZ.E E~' FREMY, T .. iv, p. 637) : 

PROPORTION OF ASH IN TOBAcco,'DRIED AT 1000 c. 
Per cent. 

Leaves and i·ibs ......................................................................................... 17 to 24 
Stalks . . . . . . . . . • . • . • . • . . • . • . • • . • . . • • • . • • . . • • • • • . . . • • . . • . • . . . .. . • • • • • . . . . . . . . • • • . . • . . • . . • • • . • . • • . . . • . . . . . . 6 to 16 
Roots.... . . . . . . . • • • . . . . • • • . . . • . • . . . . • • . • . . • • • . • . . . • • • . • • • . . • • • • . • • . . . . • •. . . . . . . . . . . . . . . . . . . . . . • . . . . . • • . • . 5 to 14 
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CHEMICAL ANALYSES OF TOBACCO. 2G7 

ANALYSES OF OER'l'AIN OF THE PRINOIP AL V Ai:tIETIES OF AMERIO.AN TOBAOOO. 

In Tables I, II, and III are given the results obtained in my analyses of samples of some of the principal varieties 
of American tobacco. 

With the exception of No. 35, which was furnished by the producer, the samples were furnished by Colonel J. 
B. Killebrew, special agent; for the investigation of the details of the cultivation and curing of tobacco. The samples 
were numbered and labeled as follows: 

No. 3. Virginia tobacco. Sun-cnrecl; for manufacturing plug· tobacco. 
No. 5. Virginia tobacco. Fire-cured; for the German and continental trade. Lo~ grade. 
No. 7. Tennessee tobacco. From Clarksville. Fire-cured; for the German and English markets. Gummy. 

Grown on rich, heavy loam, heavily manured. 
No. 19. Kentucky tobacco (White Bnrley). From the Mason county district. Air-cured (in sheds without 

artificial heat) ; for cutting or plug tobacco. . ' 
No. 10. North Carolina Yellow tobacco (Bright Wrapper). From Granville county. Grown on white or light 

gra.y sand. 
No. 28. Louish1m1 tobacco. "Perique, cured in its juices." (Leaf deprived of midrib.) 
No. 37. Louisiarnt tobacco. "Perique,'' air-cured. (Leaf deprived of midrib.) 
No. 35. Connecticut Seecl-Leaf. From New Milford. Grown on rich loamy soil, heavily manured. This 

sample ·was freshly cured, and lrnll not undergone the "sweating" process. 
No. 30. Connecticut Seed-Leaf. ·From Hartford, Oonnecticut. Grown on sandy soil. 
No. 34. Pennsylvania Seed-Leaf. From Manor township, Lancaster county. Grown on a clearing, being the 

second crop after removing the timber. Eighty bushels of lime were used to the acre, but no manu1·e. 
No. 16. Ohio Seed-Leaf. 
No. 22. New York State Seed-Leaf. 
No. 25. Wisconsin nind Illinois Seed-Leaf. 
The details of foe modes of curing and cultivation of these samples are fully set forth in the report of Colonel 

Killebrew. It is, however, desirable in this place to briefly recapitulate the leading features of the treatment to 
which the plants have been subjected, in so far as may be uecessary for the correct interpretation of the results of 
the analyses. 

Apart fro:µi the difference in character of the soil, the differences in the mocle of cultivation between the 
different varieties relate chiefly to tlrn ieugth of time the plant is allowed to remain in the field after the" top" 
has been removed. .A.s soon as the leaf' ceases to expand, and the ''granulation" due to the distension of the 
individual cells of the leaf through accumulation of iutercellula1· substance begins, which, in good soil, and with 
favorable weather, will take })lace in from two to three weeks after "topping", the seed-leaf varieties are cut. 
The heavier tobaccos are, on the other hand, allowed to remain from four to six weeks before cutting, or, in the case 
·Of heavy shipping leaf (samples Nos. 5 and 7) until fully ripe and ready to decay. 

Ooncerning the modes of curing: Sample No. 3 was cured by simple exposure to the sun on scaffolds. 
Samples Nos. 5 and 7 were cured by open wood :fires in close barns, the heat beil,1g kept at or below 90° F. (32.20 0.) 
for two days, after which it was allowed to rise to 1250 F. (51.60 0.) and then to 150° F. (65.5° 0.), the last heat being 
·continued for twenty-four hours, ancl the operation being complete in about four clays and nights. No.10 was cured 
by a very carefully regulated heat, in close barns; the temperature being maintained for thirty-six hours at 00° F. 
·(32.20 0.), ancl then carefully aucl systematically raised to 1700 F. (76.60 0.), at which it remained for ten hours, 
the operation being complete in sixty to sixty-five hours, open coal :fl.res or flues being used. Samples Nos. 19 
and 37 a.i1d the seed-lerLf samples (Nos. 35, 30, 34, 16, 22, and 25) were cured without artificial heat in sheds, 
ventilated by doors which ttre left open during the da,y, except in very damp weather, and closecl at night. 

From the foregoing it is e1ident that the sa,m1)les Nos. 3, 5, 7, and 10 were cured with very little or no 
fermentation, whereas the other samples must have suffered considerable fermentative change. The process of 
curing, to which the sample No. 28 (Perique cured in its juices) was subjected, involves a very thorough and 
prolonged fermentation, with periodical ap1)lications of pressure, which last woulcl tend to express the juices of 
the leaf from the cells and insure an exceedingly thorough and. uniform fermentative process. 

METHODS OF ANALYSIS EMPLOYED. 

In preparing the samples for analysis, the leaves were exposed to the air at ordinary temperatures until 
thoroughly dry, the whole leaf, inclusive of the midrib, except~ os. 28 and 37, ground to fine powder and preserved 
in tightly stoppered glass bottles. The different determinations were then made on the air·dried leaf by the methods 
_given below, and the results reduced to percentages in the substance, dry at 100° O. 

1. · MorsTURE.-Five grammes were dried for two hours in the air· bath at 100° 0. 
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268 'l'OBAOOO PRODUCTION IN THE UNITED STA'I1ES. 

2. NICOTINE was tletermiued in ten grammes by the metllotl of Schloesing, as <lescribed by Granclei:Lu 
(Handbuch filr Agrioitltiir-olwm,ische Analyse: Berlin, 1879, p. 194), namely, by exhaustion with ether after maldng 
the sample strongly alkaline with nmmonia, evaporation of the ether i:Lml titration of the residue with deci-normal 
sulphuric acicl. 

3. PlilOTIO AOID was also determined by the method of Schloesing, at> described by Grancleau. 
4. STAROII was determined iu the residue from which the pectine substances hacl been removed b;y inversion 

to glucose by the method of Sachs (Corr. Blatt c7. Vereins analyt-ischm· Ohemilcer, ii, 15, 21, and 25, and Jo1t1·. Am. 
Ohern. Soc., i, 546) and gravimetric.al determination of the glucose with Fehling's solution, as described in the case of 
sugar. • 

5. S-UG.A.R.-=--Ten grammes of tobacco· were exhausted with 85 per cent. alcohol, the extri:tet eva1)orated to 
remove the alcohol, the residue dissoll'ed in water and made up to 500 cubie centimeters. One hundred cubic 
centimeters of the solution were then measured off, treated with excess of basic leatl acetate, filtered, and the 
filtrate aml washings of the precipitate brought to the volume of 200 cubic centimeters. The solution was then 
made alkaline with sodium ca.rbonate, treated with a moderate excess of Fehling's solution and heated for twenty
five minutes to tt temperature of 75° 0. to 800 O. 'J:he cuprous oxide was then collected on a weighed filter aml the 
equivalent of the precipitate in glucose calculated from the results of check determinations made under the sitme 
conditions with inverted cane sugar. .A second port,ion of the original solution was then subjected to the process 
of inversion, after precipitation with lettd acetate aml treated as above with identical results-showing that 110 mme 
sugar was present. 

6. NITRIC .AOID ·was determined by exhausting the tobtwco with 85 per cent. alcohol, evaporation of the extract~ 
re-solution in water, antl then proceeding by the methotl of Schultze (Zeitsch?'ift 1: anal. Oltemie, 1870, ,101); the 
error (ni slight loss) incident to the method as 01·iginall;r described being compensated for by the addition to the 
solution under examination of a measured qtrnntity of solution of sodium nitrate of known strength, the volume 
of gas yielded by the latter being deducted from the tobtl volume obtained in the analysis. '.l:he gratllmtcll tnbei 
containing the soda solution was nJso caused to dip into mercm·y during the evolution of the gas, to prevent loss by 
the " cltmning up" of the gas with the liquid, and the attendant escape of small bubbles from the tube. 

7. Or1'RIO, M.A.Lro, OX.A.LIO, AND .A.OETIO .A.Oms were cleterminecl substantially by the methods of Sllhloesing, 
as d(lscribed by Grandeau. 

8. TOT.AL NI'.l.'ROGE:N was determined by the method of' Dumas, .and corrected by the results of "blank" 
combustions made umler in·ecisely shnilar comlitions with imre sugar. In the case of thetobaccoswl1ichcontrii11eu 
no nitric acid duplicate 11itrogcn determinatio'ns were made by. the soda-lime method, with closely accordant 
results. · 

fl. AMMONIA was separate(l from 11icotine, aud determined by t.he excellent, method of Nessler (01). cit., p.14•1), 
namely, the auunoui!l! was liberated with freshly ignited pure magnesia, distilled into dilute sulphuric t°!'Cid, thc
solut.ion carefully neutralized .with sodium carbonate, nncl the nicotine precipitated with mercnrio-potassic iodide. 
The liquid was the!!- :filtered, filtrate and washings treatetl with a,µ excess of soclinm mouo-su1pllitle, the ammonia 
redistillcd into deci-nornrnl sulphuric acid, and the amount determined by titratio1i. 

10. HESINOUS AND F.A.TTY SUBS'.l'.ANOES.-The tobacco was exhausted, fit'st with ether, then with absolute 
alcohol, the solutions evaporated to dryness, the residue digested with clilute sulphuric acid, thoroughly washecl witl:t 
water, dried at 1000 O., and weighed. 

11. CELLULOSE (ORUDE l~IBER).-The determinations were n.f.ade by the method desc1•ibed by V{oltl:'. (Olwin. 
Untersuohimg landzdrthschaftl. Sto:ffe, [3t.e A1tfl.J: Herlfo, 1875, p. 175.) 

12 . .A.LBUMINOIDS.-The figures under thi::; heading were obtained by multiplying by 6.25 the residue loft on 
deducting from the total nitrogen the nitrogen contained in the nicotine, ammonia, and uitric acid. 

13. MINER.AL INGREDIENTs.-Thc total percentage of mineral ingTeclients (ash) was determined by the metho1;l 
of Schloesiug, as described by Gmndeau (op. cit., p. 6). The sample (10 grammes) was gently heatml iu it ph1tinum 
boat in a porcelain tube, through which a slow current of carbonic acid was conveyed, until combustible gases 
ceased to be evolvet1. The combustion was then finishetl in a very slow current of oxygen, the tube being kept 
below a visible reel heat during the whole experiment. The ash thus obtained was of nibont the same consistence 
as that of' a cigar, no sign of fusion or "fritting" being observable, and was perfectly free from unbnrned carbon. 

14. Asrr AN..ALYSES.-The ash analyses, the results of which are given in Table II, were made snbstanthtlly by 
the admirable method of Bunsen (Jlnntilen der Oenologie, i, 3. See ttlso Thorpe, .tlnn. d. Ohmnie, cxlix, 163). '.l'he 
phosphoric acid was separated from the insoluble ash by tin, aa recommended by Bunsen, but the tin precipitate 
was not further treated for the determination of the phosphoric ncid, as the latter was directly determined by the 
molybclate method of Finkener (Berichte d. deutsch. Ollom. Gesellsch., xi, 1638), in the second portion of the insoluble 
11sh. The separations of potassium and sodium we.re made in duplicate, both by the platinic chloride and tho
indirect (chlorine) methods. 
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.ANALYSES OF .AMERIO.AN TOB.ACOOS. 

TABLE !.-PERCENTAGE COMPOSITION OF TOBACCOS, DRIED AT 1000 C. 
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~ ~ " ~ al 11 8 j "" s ~ " ~ 121 r:n P-l 0 0 -lj 0 "1 E-1 -- ---------- ---- --- --- -- -·--· ----- --·~-A -----------------
3 Virginia 1 sun-cured ; for mnnnfnoturing 3. 20 4.15 5. 80 o. 80 10. oo 0.10 2.12 5. 02 o. 84 o. 42 o. oo o. 83 0.56 0.65 12.41 20. 26 100. 0 

plug tobncco. 
5 Virginia; fired-ourod 1 for tho Gormnn lln<l 4. BO 4. 05 2. 75 2. 75 18. 66 7.40 2.84 7.58 1. 03 o. 55 o. 60 0.82 0.24 2.ns 18. BO 27. rn 100. 0 

continental trn<lo; low gm<le. 
7 Tonnosseo, Clarksvllle; llre-onred; gum- 5, 20 4. 00 3. 64 o. 00 10. 54 6. 01 2. 00 5. 51 1. 30 o. 00 1. 51i o. 08 D.68 2.25 14.37 24. 61 100. 0 

my; fo1• the Gorman nud Engll~h mnr- I 
I 

kota l soil: hen.vy, rich loam. 
10 Ko11tuoky, Mason county ; nir-ourcd; for S.12 5.34 4.45 o. 00 15. 08 7.49 4. 05 o. 26 2.18 o. 64 o. 00 o. 48 12.18 0.60 10. 06 18.11 100. 0 

outttug or plug tobacco. 
10 North Cnrolinn, Grnnville county; bright 2. 70 5. 78 6.71 10.80 8.75 5.07 o. 48 7.41 o.46 O. !i3 o. 00 0.10 0.10 1.26 8.49 25.86 100. 0 

wrapper; grown ou whito or light gray 
anud. 

28 
r~ouisinnn. II I 1eri<1110 II tobncco ; II c111·ed in 4. 82 6. 28 Q.45 o. 00 16.80 o. 66 1.18 8. o4 8. 4o 1. 02 o. 00 o. 70 D. 08 4.17 rn.ao 20. 05 100. 0 

lta .inicoa." 
87 Louisilmn "Pol'iquo" tobncoo; nir-onrod. 4. 26 7. 20 2. 70 o. oa 16. oO 7.48 4. 81 7.00 2. 06 0. 28 1. 05 1. 05 8.ao 0.70 15.M 10.32 100. 0 
35 Connecticut Sued-Leaf, Now Milford; aoll: 4. 00 4.20 8. 22 o. 00 18. 00 0.20 5.80 10. 00 o. 02 o. 31 3. 23 o. 65 10.61 1.84 lii.10 10. 00 100. 0 

rlclt lonm. 
30 CounooticutSeo<l-Len.f, Hnrtfor<l; ann~y soil 1.14 2. OB B.14 o. 00 17. nu 11. 24 4. 05 6. 04 o. 05 o. 48 2. 30 o. 62 16. 23 1.48 18. 60 1•1. Oil 100. 0 
84 Ponnaylv11nia. Seed-Lonf; Lnnoneter county; 1. 04 4. 02 8. 67 o. 00 14. 02 12. 50 1. 61 5.46 o. 04 o. 57 0. 00 o. 22 15.12 1.04 17. 08 20. i2 100. o 
10 Ohio Seed-Lenf ... ···-··· ••••••.•••.• ; •••••. 1. 02 8.87 8.10 o. 00 15.80 7.46 8.46 6.68 1.42 o. 42 3. 41 o. 02 12. 87 1.85 l4. 22 23.11 100. 0 
22 New York State Seed-Leaf ................. 2. 85 B. 02 2.03 o. 00 10. 26 o. 80 4.42 8.27 1.11 o. 41 2. 20 1. 20 12.15 l. 04 15. 50 18,60 100, 0 
25 Wieconsln and Illinois Seed·Lellf ........... o. 86 a. 28 4.15 o. 69 20.84 11. 01 2.00 6.88 1. 07 o. 08 1. 22 o.os 12. 07 1. liS 15. 43 10. BO 100. 0 
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'l'ADLTD II.-,ASH ANALYSES. 
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7 T e.nneaseo, Cla.rbvillo; fire-cured; gummy; 

for the Germnn nncl English markets; soil: 
ltenvy, rich loam. 

1Q K entucky, Mason county; nir-cured; for out-
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10 N orth Cnrolinn, Gl'Rnvillo county; bright 
wrapper; i,'l'own on white or light grny snu<l. 

37 L ouisi!IJln ''Perique" tobacco; nir.oured (leaf 
<loprivo<l of midrib). 

85 c o:imectiout Seml-Lenf, Now Milford; soil: 
rich loam. 
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84 p 
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25 w 
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hio Soed-Leaf ................................ 
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14. 20 12.41 84.10 o. 26 31.76 7. 01 

17. 42 13. 36 26. 55 0.22 30. 06 11. 51 

10,23 14.87 33.15 0.15 so. 48 11. 85 

21. 85 10. 06 80. 51 o. so Bl}. 80 5. 34 

11.19 8.40 41. 50 0.4,7 28.12 o. 78 

19.82 15. 64 BO. 28 o. 25 37.47 12. 48 

21. 08 16.BO 35. 08 0.01 40. SB n. sn 

22.02 18.56 41. BO o. 20 28.70 7. 50 
2•1.74 17. 08 40. 60 0.86 28. 55 8.18 
19.05 14.22 as. 87 0.27 84.60 17. 82 
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o. 05 1.81 o.oo B,23 

o. 51 o. 05 o. 25 4.42. 
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2.18 o. 83 o. 00 8. 20 
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0.70 o. 74 tr11ce 8. 00 
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'l'ADLE III.-PROPORTION OF MINERAL INGREDIENTS, 'fOTAL NITROGEN, AND POTASSIUM CARBONATE, IN 100 PARTS 
OF THE LEAF, DRIED AT 1000 C. 
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3 Vfr~inla; 

to ncco, 
sun-ourecl; for manufaoturlng plug 4.24 o. 04 a. 94 o. 98 o. 07 0.15 o. 00 0.47 o. 62 0.17 1.78 12.41. 3.41 1.87 

IS Vhginla; Jlro-ourocl; for the Gorman and conti· 3. 55 0.08 4. 94 1. 54 . 0.12 0. 24 o. 00 0.43 o. 57 0.44 1.60 rn. 00 a. 21 1,41 
nental tmdo; low grade, 

7 Tennessee, Clarksville iPm·ourecl; gummy; for 4. 77 0.02 5.24 1.71 o. 07 0.14 0.02· 0.64 o. 89 0.49 0.38 14. 87 4.77 4.79 
tho Gem1nn and Eug sh mn1·Jrnts 1 soil: rich, . 
hoavyloam. 

'10 Eentuoky, Mason county; air-cured; for cutting 0.8~ 0.14 6. SD o. 86 o. 25 0.08 0.02 0.98 0.73 0, 19 o.os 16. 00 8. 40 s. 25 
or plug tobacco. 

10 North Carolina, Gmnvillo county; bright wrap- 3. 58 0,04 2.80 o. 83 o. 05 O. OS 0.01 0.44 o. 88 0.23 0.50 8.49 2. oa 4. 21 
iie1·; gl'Own on white or light gray sancl. · 

87 Louisiana "Pori3uo" tobnooo; nir-onred (leaf 4.71 o. 04 5.82 l. 93 0.18 0.11 0.04 0.90 0.06 o. 80 0.49 15. 54 5,16 +. io 
deprlvecl of mi t•ib). 

85 Connecticut Sce<1-Lcttf, New Miftorcl; soil: rich 5. 30 trace 6.10 1. 71 o. 22 0.11 0.02 o. 48 0.62 o. 21 O,BB 15.10 -t.07 o. 08 
1011.m. 

BO Conneoticu t Soecl-Leaf, mwtf'ord; sand;ir soil .••. 7. 06 0,05 5. BB 1. 40 o. 40 0.15 o. 00 O. Ol 0.62 o. 20 2. 14 18. 50 4.10 o. 06 

84 Ponnsylvani!I Seed-Leaf; Lancaster county ..... 8. 02 o. 00 5.13 1.47 o. 25 O.lD o. 00 1.0B 0.47 0.19 0,27 11. oa 2, 70 ll. 01 

16 Ohio Seed-Leaf .................................. 4. 75 0. 04 4. 98 2. 46 0.15 0.18 trace o. 61 0.40 0.44 0.22 14. 22 4.421 5.83 

22 Now York State Seed-Leaf ...................... 5.13 0, 00 6. 09 1. 83 0.11 o. 09 o. 02 o. 50 0.50 0. 57 o. 05 15. 50 ol..59 4.86 
25 Wisconsin ancl lliinois Seed.Leaf ................ 5.97 0.17 5.17 1. 04 0.12 0.11 traoo 0.48 o. 60 0.72 0.15 15. 42 4.28 7.83 

PEROENT.A.GE OF NIOOTINE IN THE PRINOIP AL VARIETIES OF AMERIO.AN TOBAOOO. 
In the following table are given the results of my determinations of nicotine on samples of. the principal 

varieties of Amerimtn tobaccos. In each case the air-dried leaves (including the midrib) were :finely ground, and a 
careful average sample taken. The nicotine was determined on the air-dried sampl~ by the method of Schloesing, 
and the percentage of moisture in a separate portion by drying at 1000 0. The results are stated in percent[l.ges 
on the sample dried at 1000 O.: 

Percentage of niootino. 
Virginia (heavily manured lots)......................................................................... 5.81 
Moxican Baler (heavily manured lots) ..................... ~--............................................ 5. 60 
Clarksville, Tennessee (heavily manured lots) . .. . . . . . . . . . . . . . . . • . . . . . . . . . .. • . . • ••. . .. . . . . • . . . •. . . . . . . . . • 5. 29 
Virginia (F1·ench R6gie) ...... ...... .... ...... ...• ...... .... .... ...• ...... .••.•. •.•. .•.. .... ....•. ...•.. 4.81 
Virginia (heavy English shipping) ..........• ~.... . . . . . . . . . . . . . . . . . . • • . . . . . • . . . . . . . . . . . • • . . . . . . . . . . . • . . . 4. 7'2 
North Oai·olina Yellow ($50) ................ .-! •• • • •• •• • • • • • • • • • • • • •• • • . • • • • • • • •• • • • • .. • • • • • • • • • • • • • • • • • • 4. 58 
German Saucer (Kentucky)............................................................................... 4.55 
Periq ue, cured in its ,1 uioes (stripped from micltib). . . . . . . . . . . . • . • • • • • . . • • . . . • • • • . • • • . . . . . . . . . . . . • . . • . . . . . 4. 32 
German, low grade (Virginia) ............................ ~.. . . . . . . . • • . . . . . . • . . • . • • • . . . • . . . . . . . • . . • . . . . . . 4, 30 
Perique, air-cured (stl'ipped from midrib) . . . . . . . .. . . . .• •• ••• . . . . . .. . • . . . . . . . .. •. . . . . . . . . . . . . . . . . . . . . . . . . 4. 25 
.}Vest Tennessee Stemmor .... .... ..... .... .•.. .... •... ••••.. ...... ..•.•. •••••• •... ...•... .•.•.. .... ...•.. 4.23 
German (dark)...................... .. . . . . . . . .. . . . • . .• ••• ••. . .. . ... • • . . . . . . • . . .. . • •. .... • . • . . .. • •• . . . . . . . 4.14 
New York (Wilson's hybrid)............................................................................. 4.14 
Connecticut Seed-Loaf (;New Milford).................................................................... 4, 06 
Froncl1 R6gie1 A ............. ,.......................................................................... 3.90 
Pennsylvania Seod-Leaf................... .• •. . . . • • . .. .. • •. . .. . . . .. . . • . ... . • . • • • ••• . . . . . •••• •• . . . •• . •. . . 3. 88 
Wisconsin Havana Seed. . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . • • • • . • • • • • • • . . . • . • • . • • . . . . . • . . . . • • • • . 3. 82 
Connecticut Seed-Leaf (Hartford) . . . . • . . . . . . . • . . . . • • . . • . • • • . . . . • • . . . . . . . . . . • . . • . . . • . . . . . . . . . . . • • • . . . . . . . 3. 49 
Pennsylvania Seed-Leaf (Lancaster county) .....•.••.•...••..••.................•••••..•....•.•....••• ~. 3. 47' 

.. Virginia snn-curecl, for plug ................••.••••••...•.•... _ ..••..••..... _.... . . . . . . . • • . .• • • • . • • • • • • • • a.'%/ 
Periquo air-cured (whole leaf)........................................................................... 3,25 
North Carolina Yellow ($05) . . . . . . . . . . . . . . •• . . . . . . • • . . . . . • . . . • • • . • . • • . • . .. . • . . •• • • • • . . . . . • • . . . • • . . . . . . . . 3. 15 
Mason county, cutting or plug . . . . . . • • . . • • • • . . • • • •• . . . . . • • . • • . • . . • • • • • • . • . . • • • . . • . . . . . . . . . . . . . • • • • . . . • . . 3. 12 
Ballard county, Kentucky, bright wrapper . . • . •• . . • • . . . • • • . . . • . • . . . . • . . . . . . • . . . • • • • • . . . • • • . • . . . • . . . . . • . . 2. 92 
-Ow.en county, Kentucky, plug .fillers ..•. ,.... • •. • •• . • . . • • . . . . . . • • • . . • . . • • • . . . . . . . . . . . . . . • . . . . . . . • . • . . . . • • 2. 80 
North Carolina bright wrapper . . . . . . . . . . . . . . . . . . . • • . . . • • • • . . . • . . . . • • • . . . . . • • • . . • . . • . . . • • • • . . . . • . . . . . • • • 2. 09 
Hart county, Kentucky, bright wrappor. .... ...... ••.. ••••.. .•. . ..•.••.. .•. . . . •.. . . ... .. . .. . .. . . ... . ...• 2, 54 
New York domostio Havana............................................................................. 2. 53 
Florida Seed-Leaf....................................................................................... 2.38 
New York State Seed-Leaf............................................................................... 2. 35 
Connecticut Havana Seed ..•.•..............•....••••••. : • . . . . . • . . . . • • • .• • . . • • . . . . • . . . . . . • . . . • . • . . . • • • . . 2. 21 
Owon county, Kentucky, cutting leaf ....... ·....•.•..•••••.•••••...•.•.•..•.•.••••.•••.........•••••..••• 2.19 
Ohio Seed-Leaf. . . . . . . . . . . . .. . . . . . . . . . . . . . • . . . . . .• . . • . . •• • . . . . . • . • . . • • • • . . . . . . . . • • . . . . . . • • . . . • • • . . . . . . . • • 1. 93 
Sweet-scented Wisconsin and Illinois ••.••..•.•...•.•. ; • . • . • . . . • • . . .. . • .. • . . . . . • . . . • • • • • . . . . . . . . • . . . • . • . • 1. 33 
Connecticut Seed-Loaf ... ~ . . . . . . . . . . . . . . . . . . . . . • . • . . . .. . • . . . • .. • . • . . • . . . . . . . •• •• • • • • . . . • • . • • • . . . . . . . . • . • 1. 14 
Pennsylvania Seccl-Loaf....... . . . . . . . . . . .• .•. . ...... .• •••• . . . ••. •••••• .• . . . . ••. • • . • ••. •• •••.•..•. .. . . •. • l. 02 
Wisconsin and Illinois Seed-Leaf...... . • . • . • . • . . . • • • . . . . • • . • • • • • • . •• • • • •• • . . • • . . • • • • • • • • •• . • .. • • • • • • • . . • 0, 86 
Little Dutch (Miami valley) .......................... ,.......... . . .• . . . . .•. • • . . • • • •••• ••• • • • • • • • • • • . •• . • O. 03 

804 
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ABSORPTIVE OAP AOITIES OF OERTAIN v ARIEY.rrns OF AMEBIOAN TOBAOOO. 

Tlie capacity of leaf tobacco to absorb alHl retain differm1t flavoring substances added in the form of "sauces" 
is a matter of great importance to the manufacturer, and especially to the foreign importer of American tobaccos. 
In the following· taole I have given the coefficients of ab1:1orption of some of the principal varieties u1:1ed for the 
manufacture of chewing tobacco. These coefficients give the amount of wafor which each type will absorb and retain 
without dripping, .expressed in multiples of the weight of the air-dried loaf; thew <lo not, of conrse, represent the 
·actun1 muount of water that a giveu sample will tl>bsorb aud retain when subjected to the mnrnl operations of 
nrnnufactnre. It may be safely assumed, however, that the results obtainecUn }mtctice will stand to each other il1 
.a relation that will not. vary grm1tly from that inclicatecl by the theoretical coefficients of absorption, and the latter 
mrny, therefore, serve a1:1 a snfficient basis for classification ttnd cornpf1rison. 

The coefficients of ttbsorptiou were determined as follows: 'fhe air-dried lettf was carefully weighed, moistened 
'With Wttter until it had become pliable, then loosely coiled on the bottom of 11 beaker and water enough a,d(lecl to 
·completely cover it. The whole was then left at rest for 48 hours. The leaf was theu ta.ken out, suspended over 
the beaker until it had ceased to drip, and weighed. The liquid in the beaker was then eva1Jornted to dryness on 
the water-bath, the residual extract dried at 100 ua., and weighed. The coefficient of absorption was determined 
from these data by the equation 

c 
wherein a is the weight of the wet leaf, b the weight of the dry e:x:ttact, c the weight of the dry leaf, antl x the 
.coefficient. of absorption. The results were as follows, viz: 

G01·ma11, low grade (Virgini!1) .......................................................................... . 
North Carolina bright wrapper ......................................................................... . 

. North Carolina Yellow ($65) ............................................................................ . 
Owen oounty, Kontuoky, cutting loaf .................................................................... . 
Owen county, Kentucky, plug fillers .. : ................................................................. . 
Hart county, Kentucky, bright wrappur ................................................................ . 
North Caroli1111 Y ollow ($50) •••••• , ................................................................... .. 
Ballard county, Kontuoky, bright wrapper .................................................. ~ .•.•.•..•••. 
Mason county, Kentucky, cutting or plug ............................................................... . 
Regio Virginia Shipper ................................................................... ·· ... · .... ·••·· 
German Saucer ........................................................................... · .. · .... ·. · ·. · 
Moxioan Baler . . . . .. . . . . . • . . . . . . . ....................................................... • • • .. · .. · · · · • • • 
Virginia sun-1mrod for plug ............................................................................. . 
English Shi1)per (Virginia) ............................................................................. . 
Wost Tounessoo Stommor ............................................................................... . 
Virginia (heavily manured) ............................................................................ . 
Florida Soocl-Lo11f. ...................................... ; .............................................. . 
Periq nc, air-cured ................................. , ...................................... · .. • · ..... · .. .. 

· Ol1io Seed-Loaf. ................ , ................................................................... •· .. 
Sweet-scented vVisconsin and Illinois .................................................................. .. 
Clarksville, Tonnessoo, Gorman ......................................................... ~ .............. . 
VirginilL French R.Sgio, A ............................................................................ · .. · 
Virginia German Shipper .............................................................................. .. 

Coefficient of 
absorption. 

2.88 
2.77 
2.65 
2.60 
2.5!) 
2.54 
2~39 

·2.21 
2.21 
2.14 
2.07 
2.04 
2.02 
1.95 
1. 9;.l 
1.92 
1. 79 
1. 74 
1. 73 
1.67 
1.48 
1. 41 
1.12 

VARIATIONS IN THE COMPOSITION OF TOBAOOOS REFERABLE TO CAUSES ATTENDING THE 
GROWTH OF THE PLANT. 

' These are of twofold character, being due in the first pface to peculiarities of climate and soil, an<l secondly 
to the special methods 9f cultivation emplo,yed. 

Concerning the immediate effects of climate, but little is known. It woulil appear, from the observations of 
Nessler, 1tlreacly cited, that the tobaccos of the tropics are richer in resinous substances, while those of the north in 
some cases contain a larger proportion of fat. It would also appear, from the existing nnalyses, that the northern 
tobaccos are generally richer in nicotine than those of southern climates. Nevertheless, in default of analyses of 
the fresh tropical tobaccos, it is impossible to ea,y that this difference may not be chiefly clue to :fermentative change, 
:attended with loss of nicotine by volatilization. 

The effects of the character of the soil on the quality of the procluct have been much better studie<l. Thus 
the seed-leaf tobaccos of New Bngland, which are specially prized on account of their fine texture, combined with 
strength and elasticity, and the entire absence of distinctive flavor, which might interfere with that of the cigar 
filling with which they are used as wrappers, are stated by Professor S. W. ,Tolmson, in his admirable report on 
tobacco (.tlnnual Report of the Secretary of the Oonnecticiit State Board of Agrfoultiire, 1873, p. 384), to be produced 
-0nly on light, sanely lands, and he adds that ''if ·llpou these very heavy crops are obtained by extra manuriug, the 

MW ~ 
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gain in quantity is offset by loss in quality". The peculiarities in chemical composition which especially distingui8h• 
these varieties are chiefly, as will be seen from the analyses on Table I, the larger proportion of cellulose, pectic 
acid, and mineral ingredients, autl the smaller proportion of fatty or resinous substances and nicotine. The 
difference between the two samples of Connecticut Seed-Leaf, Nos. 30 and 35, is very marked. Sample No. 30,. 
which was grown upon sanely soil, agrees closely in composition with the other seed-leaf varieties; whereas sample 
No. 35, grown on rich and heavily manured loam (see soil analy::,;is No. 1), approaches in its large percentage of 
nicotine, relatively smaller percentage 0£ cellulose, ash, and pectic acid, more closely to the "plug" than to tho 
seed-leaf class. 

Of all the samples amtlyzed, however, the sample of North Carolina "Bright Wrapper", No. 10, shows to the 
most surprising extent the influence of the character of the soil on the composition of the plant. 

The soil on which this sample was grown was a, light gray sand (see analysis, in Tables Vand VI), containing, 
as shown b;y the ttnalysis> lli surprisingly small proportion of the minera,l constituents available for the 1mtritiou ()f 
the plant. Ou reference to the tmalysis on Tttble I, it will be seen that this tobacco contaiins lititle more thai1 
one-half' of the average amount of mineral ingredients contained in the other samples, the deficiency being, 11s will 
be seen from Table III, especially noteworthy in the case of the lime, ferric oxide, and sulphuric acid. In the 
matter of proximate organic constituents, the tobacco is especfally rich in carbo-hydrates, notably in glucose, which 
i·eaches the nnprecedentecl fignre of 16.39 per cent. Equally remarlrnble is the deficiency in alLmminoids, which 
latte1' snbst11nces are present in little more thi1n half of the twerage ainount present in the other tolmccos. 

The views at present generally obtaining regarcliug the physiological processes attending the growth of the 
})lant, teAich that the first orgAinic substances formell in the leu,ves nndm' the influence of light are the carbo-byclrates, 
starch, and glucose, aml that tliese primar,y products are nuder the influence of' the mineml ingredients absorbed 
from the soil, then transformed through further metamorphosis into secondary prodttcts such as organi,c aci<lsJ anc1 
with the co-operation of nitrogenous compounds (nitric acid ancl ammonia), also absorbed by t;he roots from tlrn 
soil into the albuminoids ancl other nitrogenous constituents of the plant. Tlie amount of nicotine in t1his sample 
is greater than in any of the seed-leaf varieties, excepting only the sample No. 35, a fact that would i1Hlicate that 
the Sllll1ll proportion of albuminoids is not dne exclusively to deficiency in total nitrogen, but to the lack of those 
mineral constituents which are essential for the transformation of the nitrogen into albnminoids. Noteworthy in 
this connection is the deficiency in sulphuric acid, shown in Table III, a substance usually deemecl prominent in 
the formation of the albnminoids. · 

It is of special interest in this connection to recall the results obtained by Schloesing ( Ooinptes-llena~is, xlix 
p. 253), in his ingenious and beautiful experiments for the purpose of ascertaining the effects on the composition of 
the plant of the reduction of the absorption of mineral ingredients by the roots, by retarding evaporation from the 
leaves. Two tobacco plants, each of a dry weight of 8 grammes, were placed in pots. One pot was covered witi11 
a glass bell jar through which air wi1s drawn at the rate of' 500 liters in twenty-four hours. 'rhe plant in the other 
pot w:1s left freely exposed to the air. The plants developed into a healthy growth and each produced twelve· 
leaves. Plaut No. 1, grown under the bell jar, possessetl a dry weight of 48 grammes; pla.nt No. 2, grown in the 
open air, a dry weight of only 37.4 grammes. For every liter of' water evaporated there wns, in the case of No. 11 

5.1, and in the case of No. 2 only L3 grammes increase of dry substance, while the gain in mineral substances in. 
No. I was 3.6, and 5.1 grammes in No. 2. The results of the analyses of the plants obtained in these experiments. 
are given in the following table: 

TABLE IV.-ANALYSES OF TOBACCOS GROWN IN SCHLOESING'S EXPERIMENTS. 

Percentage composition of lea'!>es, dried at 1000 0. 

-- ·-·· ··-· --
- I 

Nicotine. Oxalic Citric }folio Peotia Resin. Celhtlose. Starch. .Album!· .Allb. 
nclc!. Mid. acid. ncid, no ids. 

No. 1, grown under tbe
1
glllllllbell .......... 17.40 9.41 1.82 o.~4 1.91 4. 68 1.78 4.00 5. 86 19,BO 

No. 2, grown in the open air ....••.••..... 2.14 o. 66 2.79 9.68 4.86 5.02 8.67 1.00 18. 00 15. 26 
. 

Analyses of the ash of the whole plant. 

--
Total AshJ. less Ferrio Phoey,hor!c Sulphuric Chlorine. 
ash. san and Potash. Soda. Lime. Magnesia. oxide. Md. acid. 

cnrb. acid, 

No. 1, grown under the glass bell ..••••.•. 18. 00 9.41 82, Bl .................... 42.48 5,04 0.90 5.08 8,48 8.99 

:N'o. 2, grown in tbe open nir •••.•••••.•.... 21.SO 15, 2il 27.14 ................... 44.97 5.61 1. 41 2, 70 7.66 lUO 
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In the foregoing experiment the retardation of the evaporation of the water from the leaves of the plant under 
the bell jar was attended with a diminution in the absorption of mineral ingredientis from the soil. '.l'hecarbo-hydrates 
(in this instance starch), instead of undergoing transformtLtion into other products, accuronJa.ted to an abnormal 
extent. '.I'he consequence was precisely similar in character to that resulting from the deficiency of mineral 
ingredients in the North Oarolina tobacco (No. 10), only the accumulated Cftrho-h;ydrate in the last-mimed instance 
was sugar, whereas ill tlle former instance it was starcl1, the difference in this respect being probably attriln1tablo 
to the difference in the other conditions of the experiment-among which perhaps the most noteworthy in this 
connection is the difference in the amount of albuminoids formed and in the percentage of sulplturic acid in the 
plant. 

The differences in composition dnc to n-i.riations in the mode of cultivation arc, apart from those arising from 
differences in manuring, chiefly to be referrell to the greater· or less length of time that the plant is allowed to remain 
in the 1leld after it bas been "topped". The operation of "topping·", or removing the upper portion of the stalk, 
is designed to stop the farther growth of the plant and to direct the wholo vegetative energ•y to storing the cells 
already formed with the different organic substances, such as the organic acids, etc. The treatment of the secd
lcaf and the smoking tobaccos in this respect is notably different from that to wltich the tobaccos destined for chewing 
are isubjected. The former are allowed to remain on the stalk after "topping" until t;he expansion (·i. e., cessation 
of the gr.owth of new cellular tissue, followed by" gmnulation", that is to StL,Y, distension oft.he individual cell:'! from 
accumnlat.ion of cell-contents) commences, say two 01· three weeks, while the lieavier shipping leaf is allowe<l to 
stand uutil fnlly ripe, i. e., until tlte verge of demw is attained. During this period the increase in the cell-contents 
is very marked to the eye, by rea8on of the greater thickness of t,he lenl tis well as in the granulation of the surface 
caused by tlle clil:itension of the individual cells. 

The leaf' being in both cases allowed to re1rnii11 on the sfalk until the expansion of the leaf, 'i. e., the formation 
of new cellular tissue ceiises, it is evident thn.t the larger proportiomil amount of cellulose in the seed-leaf varieties 
is due to a relatively more ravid vroduction of ingredients other than cellulose in the other Yarfoties during t;he 
})eriod of growth subseq nent to ''topping" the phtnt. The smaller proportion of mineral ingredillnts, in spit;e of the fact 
that the chewing tobaccos are usually produced on soil rich in mineral pfant-food, and the clisappenranee of the nit.ric 
acid, which is transformed into albuminoids and nicotine, would indimite tlia.t the removal of the" tops" has operated 
to diminish the absorption at the roots. Tlrnt the nitric acitl in the tobacco plant has entered 1;hrough the process 
of absorption by the roots is clearly evident from the results obtained by Schloesing, ancl preyiously cited, which 
sholV that the nitric acid or nitrates are chiefly present in the midrib and in far smaller proportions in the substance 
of. the leaf. This distribution is entirely inconsistent with the theory of Nessler (op. eit., p. 28) that the nitric acid, 
as well as the ammonia, has resulted from the formentative ~Llteration of the albnminoichl .. In treating of tlle 
fermentation of tobacco it will be shown that while undoubtedly true of the ammonia, this theory is untenable in 
regard to the nitric acid. Meanwhile it may be mentioned that Nessler (op. cit., p.104) states that the tot(tl amount 
of nitrogen in the plant is greatest £Lt the time of its strongest (most rapicl) vegetation, i. e., the midclle of August, 
diminishes gradna,lly from that time until the beginning of September, and then appears to remain constant until' the 
point of absolute ripeness is atta.ined or exceeded. The carbonate of poti1sh in the ash increases until the middle 
of August, the period of strongest vegetation, and after that diminishes regularly until after the point of ripeness 
is attained. · 

OH.A.NGES IN COMPOSITION OF TOB.AOOO INDUCED BY OURING. 

According to the nature of the tobacco and the use to which it is to be applied, the operation of curing 
consists either simply in expeditious drying, with such precautions as may insure a regular progress of the 
operation and prevent the exudation ·of the juices which attends irregular and too rapid drying, or in drying 
preceded by or accompanied with fermentation. 

As an instance of the first method may be mentioned the process of sun-curing, in which fermentation is 
:probably reduced to a minimum. In the case oftlte methods of slower curing by caref\1Uy regulated artificial heat, 
a certain amount of fermentation probably takes place, although as shown by the large proportion of sugar 
retained by some tobaccos cured by this method, the fermentation must in these cases have been exceedingly slight, 
and probably restricted to those portions of the leaf that have been injured so as to expose the cell-eonteuts to 
the air. .The operation of slow curing by exposure to the air in barns or sheds is attended with a much greater 
fermentative change, accompanied by gradual oxidation, while the process of ''curing in its juices"-to which 
Perique tobacco is subjected-represents a very thorough fermentation, with greatly reduced exposure to the air. 

In order to understand the changes produced by fermentation, it is necessary to consider in det11il tlle 
fermentative processes to which the different constituents of tobacco are liable. ' 

1. SUG.A.R.-Of all the const,ituents of tobacco sugar is the most liable to change. As a rnle the small 
qua.ntities found in the green leaf disappear completely during the process of air-curing, so that it is generally 
stated that cured tobacco contains no sugar. While this is true of all of the air-cured samples analyzccl, the 
sun-cured (No. 3) and fire-cured (No. 6) ,contain notable proportions, while in the case of the North Carolina yellow 
tobacco (No. 10)1 the carefully regulated drying by artificial heat has probably left almost tile entire amount of 
sugar unchanged in the leaf. 
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2. OITRIC AND MALIC ACIDS.-Tbese substances, especially in combination witll bases are readily susceptible 
of fermentation. In the case of citric acid, Buchner (Jinn. Ohem. Phann., xxlviii, 208) found that under the 
action of ferments, alkfLline eitrates are gmdnally transformed, yielding· first acetates, ancl subsequently carbonates 
of the alkaline base. Personne ( Omnpte8-Rendttts, xxxvi, 1!)7) observe<l that crude ca,lcium citmte (tlle juice ot 
lemons neutralized with chalk) 1msses rapidly into fermentation, yielding acetic and butyric acids, aml that the 
change is still more rn,pid whe11 beer yeast is added. 

Dossaignes (Jinn. Chem. Phann., lxx, 102) observed the formation of snccinic acid by the spontaneous 
fermenta,tion of nentml ealcinm malate. Liebig (ibid., lxx, 363) obtained the same results through fermentations 
produced by the addition of yeast or cheese in small proportions. If t,he temperature or the quantity of cheese 
exceetl a certain degree or proportion, no succinic acicl is formed, or that produced is inuncclil1tel~· decomposed and 
there is produced butyric acid, some acetic acid ancl a colorless, volatile, oily substauee post:iessing the odor of 
~•pples, the nature of which was not further determined, but which would seem to consist of the compound etllers 
of the acids formed in the fermentation. 

a. ALnm.nNorns.-These substances as a class, aml in the moist state, are very susceptible to forment11tive or 
putrefactive change. The only product of this decomposition that has been observed to form during· the 
fermentation of tobacco is ammonia, which is evolved ,freely during the fermentation of' tobacco for snuff. While 
unclergoing such changes the albuminoids become active ferments. Pelouze (Ooinptes-Rendits, xliv, 118) has shown 
that in the absence of free mineral bases the decomposition of organic nitrogenous substances by fermentation or 
putrescence is unattended by tbe formation of nitric acid, but that, on the eontmry, the nitrates, if already 
preseutj are decomposed with evolution of ammonia. 

4. NI'.l'RIC AOID.-In spite of tlle fact just mentioned, aud the additional :fact communicated by Pelon~e and 
Fremy (op. cit., iv, 655) that the jniee of tobttcco, iu a putrescent state, decomposes nitric acid, libemting· nitrous 
oxide, it ap1>ears that nitric acid is uot changed during the fermentation of tobacco. The following tmalyses made 
at the laboratory of the government tobacco manufactory at Paris show tha.t eveu the prolonged fermentation to 
which snuff is subjected during the operations of manufacture does not cause ·any perceptible change in the 
proportfon of nitric acid contained therein : 

PROPORTION 01!' NITRIC ACID IN TOBACCO DURING 'rHE DH'FEREN'r S'rAGES OF Fl~RMirnTATION l!'OH. SNUfi~. 

Per cont. -01' 
Tobacco: nitrl<l aclcl. 

Fermented in heaps ..... -·· ......... _ ...... ·-· ............... _ ........ -·. - ........... -•.... - . . . . . . . . 0. 74 
Pirstfermentation in oases.·---·····--'-· .. ··.~ .......... -·····-·-····-···---··--·· ...... ·····-····-· O. 7a 
Second fermentation in oases._·-···-_-· ..• ·--· .... '-·· .. _ .... _ .. _ ... _ ..... __ •......... - ••....•.... - . 0. 70 
Third fermentation in cnses .. _ --· .. _ .................... _ ......... _ .... _ -- .... _ .. _ ..... - ..... - . . . . . . O. 72 
Pourth fermentation in 'cases.- •••... _-·.·- __ .. ·-· ...... ·- .. -· ....... _ .... - _ ..... _. - . ·- - • .. . . . . . . . . . . 0, 72 

5. OTHER CONSTITUENTS.-Ooncerning the other constituents of tobacco there is no evidence to show that they 
are liable to alteration during the processes of fermentation to which tobacco is sn~jectecl during the operation of 
curing. 

Apart, therefore, from the destruction of sugar, it is manifest from the foregoing that the changes in composition 
attending the fermentation of tobacco must be restricted chiefly to the albuminoids and organic itcids. The change 
in the albuminoids can only be observed in the general effect of fermentation on the quality of the tobacco, especiall;y 
when used for smoking, and its extent is only measured to a certain degree by the evolution of ammonia and tho 
attendant reduction in the percentage of totaJ nitrogen. For the most -part the albnminoids are transformed into 
substances of undetermined character, according to the statement of Pelouze and Frem,r, already cited, substances 
similar to the humus bodies. That this change has au ]mportant effect on the quality is evident from the marked 
difference between the odor of the smoke of fermented and of unfermented tobaccos. 

In the case of the organic acids (citric and malic acids) it will be seen from the foregoing that these acids are 
susceptible of several distinct species offermeritative change, of which the three following have been observed and 
studied : 

1. Neutral calcium nrnlate (Dessaignes aucl Liebig) is decomposed, with forL11ation of succinic acid. 
2. In presence of a large quantity of ferment, or in cases where the temperature is somewhat elevated, the 

fermentation yields only acetic and lrntyric acids, n.nd a volatile substance of fruity odor (Liebig). 
3. Alkaline citrates are transformed first into. acetates, and :finally into carbonates of the alkaline bases (Buchner), 

or they are transformed into acetates and butyrates (Personne). 
· In view of the fact that tobacco is very rich in albmninoids, which, when in a decomposing state form the most 

active ferments, tbe first species of·fermentation of malic acid can hardly be supposed to occur. We have, therefore, 
to deal solely with the second and tllird cases. 

The extent to which differences in composition may result' from differences in kind and degree of fermentation 
in one and the same v~iriety of tobacco is instructively shown by the two analyses of" Perique "·tobacco; the on6 
(28) "cured in its juices", the other (37) ,., air-cured"· The sample "cured in its juices" coi1tains but little o\·er 
one-fourth of the citric acid, but one-half of the malic acid, and about six times the amount of acetic ftcid contained 
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in the aie-curecl leaf. Details are not at hand concerning the le11gth of time the plants were, in each of these cases, 
allowed to stancl in the field after "topping", lmt the absence of i1itric acid from the sample "cured in its juices'' 
and its lH'eseuce in the "air-cur<:>d" sample would lead to the inference either that the former bad been allowed to'· 
remain longer in the field than the. latter, or that the exceptionally vrolonged ancl thorough fermentation had 
resulted in the destruction of the nitric acid originally present. The smaller proportion of ash would favor the first 
assmnption. 

In the case of the Perique tobacco'" cured in its juices", therefore, we have manifestly an instance of the 
con version of a large proportion of both the citric and the malic acids into acetic (ltnd butyric) acid, ~tucl the agremtble 
frnity odor which this tobaeco acquires during the fermentation, while part~y <lne to these acids, woulcl indicate the 
presence of substauces similar to the volatile oil obtained by Liebig clnring the fermentation of malic acid. It is 
probable that this ferrneuta,tion is simihtr in character to that which takes place whenever the drying of the leaf is 
retarded, and at tlrn same time a moderate elevation .of temperature is iudnced either spontaneousl;y or through the 
cautious application of artificial heat. It will be observed that the increase in the acetic achl in the foregoing 
i11str1nce has not kept pace with the loss in citric and malic acids. This is no doubt partly due to the volatile 
character of the former and to the periodical exposure to the air to which the proclnct is subjected during· the 
curing. 

In the case of tobaecos like the foregoing, intended cltieily for chewing pmposes, the object of the fermentative 
pa et of the operation of curing is chiefly to prodnce or develop the tl:wor, and this is attainCll by the protlnction 
of volatile acids, and probably of the ethers of these acids as above desm•ibcd. In the case of smoking tobaccos, 
the ol{ject to he attained is the improvement of the odor of the smoke mid also the combustibility, on which 

. moreover the former closely depends. 
'l'he fiue aroma of good smol;fog tobacco is dependent ou a,n exact regnla.tion of the operation of' combustion, 

so that a certain quantity of empyremnatic products nrn.y be formed and no more. It is lrnrclly necoss:try to add 
tlmt the nature of thei:m products, as well as the qrntutity prodncNl, depends upon the degree of completeness of 
the combnstio11. An absolutely complete cornlmstion of' tobacco pl'odnces only cnrbonic f1cid, vmter, aml nitrogen, 
all ithsolutely in odorous subst:tnces. A simple clestrnctivo distilfation of tobacco, without combustion, furnishes lt 

mixture.of liquid and gaseous products most o:ffensive in odor even in the mtse of iine tobacco, aml absolutely 
dissimilar from tlte perfume of tlrn same tobacco when smoked. 'l'he operation of smoking tobacco, theroforo, 
involves a nicely adjusted combination of destructive distillation rmcl combustion. The more i)crfectly a tobacco 
bnrns the less odor it involves in burning; on the other hand, the slower :tnd less perfectly it hmns the stronger is 
the odor, until the point is reache<l when the odor becomes simply offensive and the tobacco becomes nnJit for 
smoking. 

The changes produced in the operation of curing smoking tobacco, mnsttherefore be effected primarily with a 
view to modifying or, as uncured tobacco is always imperfecitly conibustible, to increasing the combnstibility. 

CAUSES UPON WHICH THB UOlVIBUSTIBILITY OF TOBAOOO DEPENDS. 

Schloesing ( Oomptcs·Rcndus, l, 642 ancl 1027), to whom more than to auy other iuvestiga.tor we are indebted for 
our present knowledge regarding the chemistry of tob110co, first poiutecl out in the year 1860 the existence, of a 
connection between the "coml-itistibility" of tobacco (i. c., the property it possesses of remaining incandescent, 
glowing for some time n.fter being ignited) an<l the percentage of potassium ca1·bonate it yields on incineration. 
The conclusions attained by this author are as follows : 

1. The soluble part of the ash of ri, com bustib1e tobacco always contains potassinm carbo1iate (tobacco contains, 
according to Schloesing, no sodium); or, in general, :1 tobacco is the more combustible the more allrnline the ash. 

2. The soluble part of the ash of a difficultly combustible tobacco contains no potassium carbonate; it ordhmrily 
couhtins lime, whence it follows that in combustible tobaccos the quantity of potash exceeds in equivalcmt proportion 
that of the sulphuric acid and chlorine, and that in difficultly combustible tobaccos the reverse is the case. 

3. A difficultly combustible tobacco becomes combustible if the potassium salts of an organic acill (malic, 
citric, ta,rta.ric, oxalic, etc.) be added thereto in such quantity that the potash in the ash exceeds in equivalent 
porportions the sulphuric acid and chlorine. 

4. A combustible tobacco becomes difficultly combustible if a mineral salt (sulphate or chloride of cafoinm, 
magnesium, ammonium, etc.) be added in such quantity tfo1t the sulphurfo acid and chlorine exceed in equivalent 
proriortions the potash in the ash. 

Schloesiug finds that wl1ile the presence of nitrates promotes the combustibility to a cert:tin extent, their value 
is only secoudary. Very combustible tobaccos l1ave been fouml to be very poor in nitrates, while other, quite 
difficultly com hustible tobaccos, were rich in nitrates. 

Scl1loesing gives the following explanation of the results of his observations on the foregoing sub,iect: 
I bave observecl that the itlkali.nc sitlts of malic, citric, oxalic, pectic, au<l taTtaric acids, when lwiitcd in close veRsels, swell up 

strongly, without doubt because they melt in decomposiug, ancl leave a very voluminous coal that possesses little solidity and is very 
porous; while the lime salts uncler the same circu.mstauces clo not alter in volume,' 11ncl leave a very com1mct and coherent coal. Now, 
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Clvei·y OllCl kuowH that a porous con.l remains longer incandescent than a compact one. On the other hand, if we examine thCl combustion 
of' tobacco, 11. (]., a cigar, wo will observe that the action of heat produces two classes of effects. Volatile substances (smoke) and coal 
arci fornm<l, which fot.tt'r chiefly sustains the combustion, us it burns out as it forms. If a ciga.r contains enmlgh of those salts wllieh, 
wl1eu iguitccl, 1Jwoll up while decomposing, it will leave a porous coal, throughout which the other substances of the tobacco nre finely 
rlistril>utecl, and will consequently "holcl fire" for a long time. If, on the other band, the cigar contains little or no organic potash salt, 
hut only sulphate or ch1oricle, neither of which plays any rllle in the comlmstion, and if the malic, citric, etc., acids are combined with 
limo, tho con8titucnts of tho tobacco do not swell up in burning, but leave a compact coal which does not long remain incande.,oent. 
In tho latter case the cigar carbonizes, and tho resulting coal still shows tho structure of the leaf. 
· I will not sa.y that in n difficultly combustible tobncco there nre no organic potash salts, that all the potash is iu the form of snlplmte 

and chloride, but only that tho combustibility of tobacco is inde11endent of its thickness, porosity, ripeness, and composition. A. tobacco, 
therefore, lmrns well if it contains enough organic potash salts; it burns badly or not at all if it contains too little, and the presence of 
carbmmtc of i1otash in the ash is a sign of t.lrn goecl combustibility of tobacco, as its absence is a sign of iucombustibility. 

The connection between the presence of carbonate of potassium int.he ash and the combustibility of tobacco 
was also observed by Nessler (op. cit., p. 32, et .~eq.) almost simultn.neously with Schlocsing. WhBe the results 
obtained by him tend in general to show, in accorchwce with those of Scbloesing, that the ash of" combustible" 
tobacco always contains a not11ible proportion of' potassium carbonate, he has found, by quantitative determinations, 
that the combustibility is not so strictly proportional to the amo.unt of potassium carbonate in the ash as Schloesing 
has assumell, a,t least not when comparison is instituted between tobaccos of different origin. Among the conditions 
that influence combustibility he mentions that tobacco containing larger quantities of albuminoids and fat may 
leave a, difficultl~r combustible coal that will only then burn when much potash is present; and, on the other hauCl, 
that those tobaccos burn best that contain the most woody fiber. 

Concerning the explanations of Schloesing in regard to the nature of the effect exerted by potnssinrn carbonate 
in the ash, or rather by the substances that leave potassium carbonate on incineration, on the combustibility of 
the tobacco, Nessler mentions the following objections, based in 1iart on his own observations an<l experiments: 

Fi,1wt. In the case of slips of paper, as well as those of tobacco, the combustibility is essentia,lly promoted by 
saturating them with carbonate or sulphate of potassium. A. formation of org·anic potassium salts is in this case 
only possibie when tobacco is· impregnated with potassium carbonate, but not when the paper is so treated, and not 
whe11 tobaeco is treated with potassium snlphttte. 

Second. A swelling up of the coal behind the incandescent part, such as Schloesing assumes, is a sign of a bad 
and not of a good tobacco. 

Tli-ir<L. Acetates of the alkalies do not swell up, or at least hardly do so, and nevertheless promote combustibility 
like the carbonates. 

It will be observed that the authorities just cited admit two conditions as conducive to the perfect combustibility 
of tobacco, namely: · 

1. The p1·esence of a notable proportion of potassium carbonate in the ash. (Schloesing-Nessler.) 
2. The presence of a large proportion of woody fiber in the tobacco. (Nessler.) 
Oonceming these points it is to be observed that the presence of a larger proportion of woody :flber is equivalent 

to the 11resence of a smaller proportion of the other constituents of the leaf, a.nd on reference to the anal~·ses on 
Table I it will be seen that the seed-leaf' va:tieties are especially rich in cellulose (crude fiber), while the chewing 
varieties, with the sole exception of' the Kentucky tobacco, No. l!l, are relfttively poor therein. 

Ooncerning the presence of potassium carbonate in the ash, it will be seen from Table IIItlrnt great variations 
exist iu the amounts yielded by the different samples, hut that the seed-leaf 'Varieties yield more :potassium 
carbonate tllan the others, with the sole exception of No. 19. But among the seed-leaf varieties themselres the 
amount of ca.rbouate of potash furnished on incineration does not stawl in any simple relation to the combustibility, 
as will be seen from the following instances in wbich the cornbu~tihility was.determined by the n1ethod of Nessler 
(op. cit., p. (i5): Pieces l to it inch wide were cut from the middle of' each lea.f, running from the cdg·e to the 
midrib and avoiding tlie lateral ribs. These were pressecl flat by gentle pressure ~ifter slight moisteni11g, and 
exposed to t.he air for forty-eight hours. The strips were then ignited on the eud, and the lapse of time noted 
between the first ignition and the extinction of the spark or glowing edge; the burnt edge was then removed with 
the scissors and the slip reignited, the operation being repeated until the whole slip had been lmrned from the 
edge to the midrib; the mean of the observations for the whole slip was then taken. When six slips had been 
burw~d, the maximum, minimum, aud meitn of the series were noted. The results of these tests, while showing 
great diversities in the combustibility of even different leaves from the same sample, were nevertheless in a measure 
cliaractei·istically distinct for the different brands. 

·Especially interesting were the results obtained with the samples of Oonnecticut Seed-Leaf, viz: No. 30 
(Hartford), burned to end of strip 120-160 seconds; No. 35 (New Milford) maximul11 16.0, minimum 2.7, mem1 7.8 
secomls. As will be seen from Table III, these samples yielCled, on incineration, the same percentage of pota.ssium 
carbonate. TLe percentage of cellulose is greater in No. 30; the percentage of citric and malic acids is greater in 
No. 35. This latter fact would suggest that ~" difference in the character of' t.he organic salts, and especially a· 
difl(•rence in the rehttive proportions of acids and bases therein, might have something· to do with this marked 
difference in combustibility. .As we are still ignorant of the modes of combination in which the mineral ingted'ieuts 
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exist in the plant, and as we are still in uncertainty as to the chemical character (whether acid or indifferent) of 
the hitherto unstudied constituents of the.leaf, it is not possible to say, with any certainty from the results of 
the analysis, or even from tile examination of the extracts or decoctions of the plant, precisely in what state of 
combina.tion the constituents may have existed in the interior of the vegetable cell. Nevertheless it is of some 
interest to compare the respective equivalence of the acids and bases found in the analysis wlth a view of 
ascertaining if this proportion bears any relation to the combustibility of the leaf. The equivalence is obtained 
by dividing the percentage of each ingredient by its molecular weight and multiplying the quotient by the atomicity. 
If we then deduct from the sum of the equivalents of the inorganic bases the sum of the equivalents of the 
inorganic· acids of the ash, we have as the residue the equivalence of the inorganic bases (potash, soda, lime, etc.), 
that are to be compared with the organic acids and nitric acid of the plant. The equivalent ratio therefore expresses 
the relative equivalence of the organic acids and nitric acid (taken as unity) with that of the inorganic bases with 
which these acids may be supposed to be combined. Applying this process to samples Nos. 30 and 35, we have: 

Nos. of samples. Equivalent ratios. 
30 ......••••• · · · · · · · · · · · · · · • · · · · ....•.... · · · ............................. Organio and nitric aoicls : Bases=l : 1. 345 
:35 •••••••••.• • .. • .• • · •• • • • • · • • • ••...••••. · .•••••• , .....•..•••••••.•••... Organic and nitric acids: Bases=l : O. 970 

From the foregoing it will he seen that the sample No. 30 contains .a large excess of bases over the amount 
'requisite to form neutral salts with the acids named above, or, in other words, the quantity of mineral bases in the 
sample No. 30, after deducting tl10 amount required to form n€utral salts with the inorganic acids of the ash, is 
about one-third greater than is required to form neutral salts with the organic acids and nitric aeid of the leaf; 
whereas in the sample No. 35 the proportion of bases is less than is required to form neutral salts. 

In this and the following calculations, both ammonia and nicotine are omitted, as on account of the volatility 
aml readily decomposable character of the organic salts of these bases, and their relatively small amount, they 
<lannot be supposed to mnterially affect the combustibility of the tobacco. Nitric acid has been included with the 
·organic. acids, for the reason that it is readil;y decomposed iu contact with organic matter, aucl at a low heat, and, 
like the organic acids, leaves the base with which it was combined in the state of carbomtte. 

On the following table are given the equivalent ratios, Jlroportions of potassium carbonate, and, for comparison, 
also the proportions of nitric acid, together witl1 the results of the burning tests, for sample No. 37 and the different 
seed-leaf varieties: 

RELATIONS BETWEEN EQUIV.A.LEN'f RATI08 AND DURNING QUALITIES. 

•---·-•- '"•••·---•- •• +o•-••""''""••••••"'''''" -·•-· ··-·---• ·-···---·-----------

Nmnlrnr. Nitric Potnsslum II '.Equlvnlent I Ilimling testl!. 
nohl. c11rbo11ato. mtios. 

---·--···--·-··--- -- . ···-·· .. -----------

87 ............ 1.0:i 
35.... •. .••. •. 3. 23 
so............ 2. ao 
84............ o. 00 
10...... ...... a. 41 

I 22 ............ 2.20 I 

4. 30 
o. 08 
o. 00 

11. 01 
5. 83 

4. 80 

7. 83 

Acids. .Bases. 
1 1. 005 
1 : o. 070 
1 1. 345 
1 1. 703 
1 ' 1.100 

l : o. 078 

1 : 1. 336 

Max . Min. .Mean. 
3. 0 2. 0 2. 4 sooonds. 

16. 0 2. 7 7, 8 BP.0011(18. 

To end of strip, 120 to 160 seconds. 
To end of strip, 110 to 120 secomls. 
To end of strip, 80 to 230 seconrls, 

.ilfa:r • .il:t.'.n • .ilfean. 

Me<Uum .• 00. 8 34. 7 40. 0 seconds. 
{D:irk ..... 15. 6 8. 4 12. 2 seconds. 

! Light .. To on of strip, 140 seconds. 
I .il!a:i:. Mi1\. .ilfean • 
I 

! 100. 5 44. 5 71. S seconds. 25 .. , ......... 1.22 I 
-----t----·-----~------~----------

The results communicated on the foregoing table show unmistakably the existence of a refation between the 
combustibility and the relative proportions of adds and bases present in the leaf. In general, those samples burn 
best wherein the excess of bases is most marked, and it will be seen that the relative combustibility is independent 
of the proportion of potassium carbonate the leaf yield~. on incineration, au cl, to a large extent, of the proportion 
of the nitric acid; nevertheless the effects of the latter are quite apparent in the sample No. 16. In Nos. 25 and 
.'30, while the equivalent ratios dre nearly equal, the degree of combustibility-although both burn well-is quite 
different, possibly owing to the much Ia.rger percentage of albuminoicls in No. 25. Sample No. 22 was composed 
of leaves of very diverse appmirance, mostly <lark in color, but sometimes light. One leaf, however, was very 
light aud thin, and this specimen, as .gtated, burned to the end of the strip. The reactions of the aqueous extracts 
of these samples to test papers were as follows: No. 35, acicl; Nos. 16, 22, an cl 37, neutral; Nos. 25, 30, and 34, 
alkaline. No. 34 was stremgly alkaline. . · · 

T.he £oregoing results would appear to ind_icate that the rational. conduct of the operation of curing smoking 
tobaccos, and especially the seed-leaf varieties, would involve the destruction of a hLrger proportion of the organic 
acids (citric and malic acids) by fermentation, the operation being in some instances carried to t~e extent. of 
transforming the salts of these acids, in part, into carbonates. It is hardly necessary to Slty that tb11; operat10u 
would result in setting free a large proportion of the nicotine, which would volatilize during the procet>s. 
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Nessler (op. cit., p. 138), to improve the combustibility of tobacco, recommends that it should be moist<.~ned with 
. a solution of acetate, or better, carbonate of potassium, adding "the best result was alwa,ys obtained with iin 

aqueous solution of potassium carb01mte". · 
· Wllile it is qnite conceivable that a marked improvement should be attained by itllding potassium acetate to 
tobaceo containing an excess of citric or im1lic acids, inasmuch as these acids would displace the acetic acid, it is 
improbable that any good result should accrue from the atldition of alkaline citrates or malntns on the general 
principle of increasing the percentage of org·anic salts in the tobacco, inasmuch as it is evident from the foregoing 
results that an increase in the absolute amount of citric and ma.lie acids has a disacl va.ntageons effect 011 the 

' combustibility of the tobacco. 

ANALYSES OF TOBAOOO SOILS. 

These analyses of soils were made on samples from: First, the Honsatonic valley, [ttNew l\filford, Connecticut; 
second, the Clarksville district, Montgomery county, Tennessee, which produces the best variety of "shipping" 
or ''export" tobacco; and third, Granville, North Carolina, where the best vi1riety of the North Caro1inn lJemon 
Yellow tobacco is grown. The two samples last named were furnished by Colonel Killebrew, imtl, according to him, 
are fairly representativespecin1ens of the best varieties oftbeserespcctive soils. The first sample was titlrnn by myself 
at New Milford, from a field which, according to my informant (Mr. Isaac B. Bristol), prodnccs the best quality of 
Housatonic Valley See<l-Leaf tobacco. 

The general character of the samples was as follows : 
No. 1. New Milford, Oonnectimct.-Hill soil. Rich, dark loam, somewhat sandy in clum1.cter. AYemge 1fopth, 

about 12 inches, with loamy subsoil extending to the bed-rock (gneiss). Geological c1rnractm· of the surrounding 
rocks: Granite, gneiss, and mica, ancl hornblende slates. 'rhe rock fmgmcnts fonud in tho sam1)le we.ro ehfo.ily 
granite, quartzite, mica slate, and, more rarely, hornblende slate. Tbe field had been nuder cnlti vt1tion i,;ix ;years, 
exclusively on tobacco. Average yield, 1,500 to 1,800 pounds (dry weight) per ncre of tobacco of firn~ quality. 
Manured in the spring with 20 cart-loads of bamyarcl and stable manure per acre. The sam11le was taken :Novemlicr 
30, 1880. The last application of manure was in tlle spring of the same yerii·. 

No. 2. Olark8ville, llfontgomm·y cou,iity, Tennessee.-Virgin soil. Hfoh, cl ark, ch1yey loam. A verago depth 13 
to 6 inches. Incumbent upon a highly ferruginous chiy, the latter being intercalated wit11 bedR of ehm·t;, varying 
from 1 to 3 feet in thickness. According to Colonel Killebrew this soil belongs, geologieall;y, t;o the Lithostrotiau 
bed of the Siliceous group of (;he Lower Carboniferous formation. The small c1mtntity of rock fi'ttgments contained 
in the sample consistetl chiefly of highly decomposed feldspar. The land adjoiniug the woods where thi:s samplo 
was ta,ken, produced, when first opened, 1,500 pounds of most excellent tobacco per acre, and has continuccl to 
produce it, in rotation with wheat and clover, for twenty-two ;rears, with hut little diminution in fertility. '.l'he 
Clarksville tobacco, marked No. 7 on the schedules of tobacco anal~1ses (T<tbles I to III), is, accorl1iug to Colonel 
Killebrew, fairly illustrative of the character of that produced upon this soil. 

No. 3. Granville, North Oarolina.-Light, gray sand, with })Orous cream-colored subsoil. .Acco1·<lingto Colonel 
Killebrew this soil belongs to tbe Laurentine series of the Archrean age, and is derive<l from grnuitoicl rocks antl 
qnartzites. Numerous trap or intrusive rocks are fountl in the vicinity, but the soil arising from the disintegmtion 
of these will not produce the yellow tobacco, nor does this tobacco attain a J1igh degree of excellence on soils 
containing much ferric oxide. When the subsoil is red or clayey, heavy tobacco will grow, bnt not the yellow 
leaf. The rock fragments found in the sample consisted chiefly of quartz. The ftelcl from which the sample was 
taken had heen nsed for tobacco for six years in succession, but was previously an "old field" that had been 
exhausted by long cultivation and allowed to lie nntilled for some 14 years previous to being used for tobacco, 
and hacl become coveretl with "olcl-field pines" (Pintt8 taxla., Michaux), persimmon bushes, etc. Concerning the 
manuring to which this :field was subjectetl, I quote the following from Colonel Killebrew: "The soil is simply a 
sponge, into which just enough fertilizing matter is put to bring the pfants to the proper size, and no more." 

METHODS O)f ANALYSIS. 

1. MECHANIO.A.L .A.NALYSIS.-In the mechanical analysis of soils, which operation has for its objcet the 
separ~ition of the particles of the soil according to their size and the determination of the proportiomtl quantity of 
the particles of different sizes, the following method was adopted, viz: 

The whole sample was :first passed through a sieve of perforated metal having holes of 3 millimeters in diameter. 
The weight of the particles remaining orr the sieve was then determined and a,Jso tha,t of the portion rinssing 
through the sieve ("fin/3 earth"). The last-named portion constituted tbe material for all of tbe subsequent 
operations of mechanical and chemical analysis. 

Thirty grammes of ~he ''fine earth" were boiled out repeatedl;y with w<iter, as recommended by Wolff (Ohem. 
Dnters1wh1mg ltind-wirthschaftlicher Stoffe: Berlin, Wiegant & Hempel [3te Aufl..], 1875, p. 4), until the lumpH were 
disintegrated and the clayey portions separated from the sand. The material was then snccessively washed tluough 
perforated metal sieves, the holes in which were respectively piin, 0.5mm, and 0,25mm in diameter. The portion& 
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retn,ined on the sieves were severally dried, ignited and weighed, and the finest portion, or tbat passing through the 
0,25mm sieve was then snbmittecl to the following process of separation, which is based upon the method of Knop 
ns clescribed by Wolff (op. cit., l)· 10), but perfected by the employment of the principle of fractional separation. ' 

The sediment and water imssing through the 0,25mm sieve were place(l in a glass cylinder 53 centimeters long· 
and 37mm in internal clfarneter. The cylinder was closed at the bottom and was provillecl with a lateral tube 

. inserted o centimeters above the bottom. 'l'bree other lateral tubes were inserted at intervals of 10 centimeters 
above the first tnbe, aml a ring wns etehed into the cylinder 10 centimeters above the uppermost tube. The lateral 
tubes were closed with rubber tubes compressed by s'pring clips. The sediment, being placed in the c;ylinder water 
was added to the mnrk or ring, the cylinder elosed 'vith a rubber stopper, and vigorously shaken until the c~ntents 
were thoroughly mixed. H was them place<! upright, the stopper removed, and after standing undisturbed for five 
minutes tbe elip on the uppermost tube was openell ancl the water allowed to flow into a beaker. After five minutes 
fnrther stamling, the second clip was opened and the water dmwn off into the same beaker; in the same manner 
the water m1s chawn off from the other tubes at intervals of five minutes until the level of the lowest tubecwas. 
reached. The cylinder was then l'ofilled with witter to the mark, thoroughly slrnken after insertin.g the stopper 
and the water agaiu drawn off' at intervals of five minutes, as before; the operation being repeated until the water 
drawn off was almost free from tmbidity. 'fhe sediment remaining in the cylinder from this process of washing 
by sn bside11ee is termed by Knop "fine sa.ncl ", the material flowing off in suspension in the washing waters 
11 dust n, aml the proeei:is of sepamtion by Knop's original method ends here. 

A 1i ttle reflection will Hhow t;hn.t its far as a separation into particles of definite size is concerned, the foregoing 
method is very imperfect. ·while the repeated agitation of' the sediment from each wasbing with fresh additions 
of water tends to remove the objection noted by B. W. Hilgard (Silliman's Journal, 1873, [3] vi, 288, 333) in his. 
:ulmirrLble paper on silt analysis, and to which itll methods of continuous washing known previous to tile invention 
of the inethod of Hilgai·<l werlHmbjcct, viz, the tendency of the pttrticles of clay to ball together nrnl sink with the 
cmtrser particles even in opposition to npw:ml cnrrents of water, it is nevertheless attended with the following 
defect to which Hilgar<l's methocl is also liable, f1JHl which, i1s far as the autl1or is aware, has not hithe.rto received 
snfficieut attention. In the ease of a qniescent body of water containing suspencled sediment, the particles of the 
hitter sink to the bottom with var;ying degrees of rapillit~', proportional to t.heir size and s1)ecific gravity, or, as the 
mineral constituents of i,ioilH l1o not,, for the most, part, differ very greatly among thernselyes in specific gravityr 
chiefly proportiorrnl to thnir Rize. In course of their descent, however:, the more swiftly descending particles collide 
with the more slowly tlesemuling, or, as we may s11y, "lighter" particles. The rate of tlescent is therefore influenced 
not only by the relative size of the particles of suspended matter, but also by the number and force of these 
collisions. These two 11tst-11n.mccl conditions vary according to the difference in size (and specific gravity) of the 
particles and also according to the relative number of the particles of each different size. It is evident, therefore, 
that the error arising from the m1nse just mentioned is not constant, but that it must vary in amount according to 
the specific character of en.eh sediment, an<l that the results of separations by simple subsidence can never afford 
a, basis for an exact eomparison in the mntt;er of the state of subdivision of sediments of diverse origin and differing 
in the relative proportions of the particles of the different sizes. The conditions above instaneed as obtaining in 
the case of a subsidence from a. liquid inn quiescent sta.te, obtain with equnl force in the case of subsidence from 
slowly moving upward currents, arnl unclonlltedly constitute a source of nutterhtl error in all methods of mechanical 
analysis lly continuous sullsiclence. 

_In the method irnrsuml by the author the defect above noted was obviatell by the following means : 
The ''fine sancl" from the first series of subsidences was placed in !t sepamte vessel, the washings were allowed 

to remain undisturbed for twelve hours, the turbid liquid <lecantecl off, and the sediment returned to the cylinder. 
Wa.ter was then ad<lc(l to the mark, the whole slutken np, and the liquicl drawn oft' at. intervals of five minutes, ns 
in the first series. The sediment from this operation was place(l in a se1mrate beaker, the liquid "washings" 
returned to the c;ylinder, and ag-ain subsidell as before; the sediment from this second subsiqence was added to. 
that from the preceding operation and the washings again returned to the cylinder, the opemtion being repeated as 
long as any sediment could be obtained from renewed treatment of the wa.shings; the :final washings were then 
placed j n a separate vessel for snbseqner1t microscopic measurements. 

The collective sediments from the last series of operations were then retur1iec1 to the cylinder and subsided with 
fresh additions of water, as in the case of the first series; ·the "fine sand" thus obtained being added to tl111t from 
the first series, and the washings being collected in a large beaker. 'rhe latter were left at rest for twelve hours, and 
the setliment returned to the cylinder ancl tren.tecl as before until no further separation could be effected. The" fine 
·sand'' resulting from all of these operations was then drietl, ignited, and weighed; the weight oft.be portion removed 
by the. washing being determined by difference, as it was, owing to its excessively slow rate of subsidence, found 
impract.icable to collect it for direct w'3ighing. The size of the particles of''' fine sand" was then determined by 
microm.etric measurement, and was found to vary from o.25rnm to o.009rnm average diameter. Similar measurements: 
were made on the material obtained by long sullsidence from the washings from the foregoing operations, with the 
result of showing that the average diameter of the largest particles clid not exceed o.01mm. 
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The results of the foregoing processes of mechanical analysis were then computed in percentages on the ignited 
:soil, and are given in the following table: 

TA.BU V.-MEOHA.NICAL ANALYSES OF TOBACCO SOILS. 

[Computed In peroentagee on the Ignited soil.] 

New Milford, Clarksvlllo, Granville, 
North Conneatlant .• Tonnesaoe. Cawlina. 

l'artlolea larg~r in diametar than 3.0mm .•.••. 8, 55 o. 32 0. 23 

l'artiolea of diameter from 3.0mm to 1.0""··· .. 4. 06 0. 45 15.04 

l'arUoles of diameter from 1.0'""' to o,5mm ..••. 4. 43 0. 96 83. 43 
l'artlolea of diameter from 0.5 ... to o,25mm ••.• lt.86 1.25 18.82 
l'attloles of<llmnotor from 0.25""' to 0.01""' •.• 60.54 61, 58 23. 59 

l'artiolos s1uallor in diameter than 0.01"" ..•. o. 66 35.44 8. 89 

Totnl. ........................ ·· ···••••· 100. 00 100, 00 100. 00 
I i -

2. 0HEMIO.A.L .ANAL YSES,_.:..The chemical a1ialyses of the ''fine earth" embrace analyses of the extracts ob fained 
·by treating, first, the air-dried soil with cold hydrochloric acid; second, with hot hydrochloric acid; third, by treating 
the residue insoluble in bot hydrochloric acid with sulphuric acid, and analyses of the residues insoluble in sulphuric 
acid. The acid extracts were J?re1mred according to the llirections of Wolff (o]J. cit., p. 12 et. seq.), and t.he 
.analyses were made substantially according to the method of the author in question, with the exception of the 
annl,yses of the residues insoluble in sulphuric acid, which were made by the nsual method of silicate analyses 
{fnsion), the alkalies being detem1inecl by the method of Professor J. Lawrence Smith. 

The results of the analyses are given in the following table, in which the methocl of v,r o1ff has been in so 
far tlepintecl from that the horizontal colmnns of figures headed "soluble in hot hydrochlorfo acid", in lieu of 
representing the total substances extracted from the air-clriecl soil by hot hydrochloric ncicl, represent the 
·constituents soluble in hot but insoluble in cold hydrochloric acid, while the horizontal columns headed ''total'' 
.ancl printed in heavy type represent the percentage composition of t1ie air-{hied soils irrespective of the c1cgTee of 
solnbilit.y of the constituents. 

'fABLE VI.-OIIEMlOAL ANALYSES OF TOBACCO SOILS. 
··;::;::-._:::::-.:.:-..:::=:...::::.. 
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NEW Ml!.FOilD, CONNECTICUT, 

Moisture at 1-000 C . ••• . .. . • • • •• • •• • • .. • • . 1. 8200 .••.•••••..••.••••• , ............................................. , .••..••. , • • . • • .. • . . . • • •. . • .. . • .. 1. 8200 
Organic and voliitlle anbatancea ........ ~ . . . .. . . . 6. 8600 . . . . . • .. • . . . . . . . .. . • . • • . . . . . . . . . • • .. • . • . • . • . • . • • • . . . • . • . . . . • • . . • . . . • • . . • • . • • • .. • .. • • • . . • • . O. 8000 

Solublll in col<l hydroohlorio acid......... . . • .. . • . . . . . . . . . 0: 0535 (i) 3.1483 8. 4690 o. 0173 o. 2830 o. 7647 0.1801 o. 0074 0.1084 o. 0378 8.1023 

Soluble In hot hydroohlorlc nold ................. · ......... 0, 0724 4. 2420 0, 3833 J, 2000 O. 0000 O. 0404 O. 0205 O. 0403 o, 0072 o. 0218 O. 0378 0 . .1722 

Soluble in aulplmrio nold.. •• . ... . • • .•. .. . . • . .. . . . . . .. . • . . 0, DODO l. 0188 0. 0320 2. 0121 Q, 0000 0.1630 o. 0738 O. 8707 0, 0027 (), 0000 I O. 0000 4, 2797 
Insolnblolnnohls ......................... :.::.:.:..:.:.: .•...... ~~ 0.8MO 7.40U4 0.0000 1.3658 0.4,302 1.8155 l.5432I0.0740 0,0000 73.0102 

Total ............................... 1.s200 u.suoo Uii.UliOli urn2 a.snta 0.0118 1,s5s1 1.2s112 I i.02.111 t.5605 0o2011t lo.mu l--W0~31o4 

Molatnr:::l~:::l~I~:.~~~~~~~~~: ........ 
0

1,BliO~ ....... : .• ~: ... -.1 ..... ~-..... -~ .... ~~~~~-~~ ....... ·: ....... : ..... ~: ·--~---·~ ........ ~~~-~~ ...... ::1 1.35DO 

•Orgnnlo aucl volatile s11bst11ncos ..• , . . . . . . .. . . . . . 4. 3450 , ••..••. 

1

........ . . . . . . . . . . . .. . . . . . . . . .. . . . . . . . . . . . .. . . . . . . . . . .. . .. . . . . .. . .. . . . .. .. . .. . . . 4. 34li0 
Solulllo In caH hydrool1lorfo acid.... . . . . .. • .. . . . . . . . . . • . O. 0338 (1) 1. 5800 1. 4006 O. 0873 O. 2270 o. 1218 0, 0445 O. 0018 O. 0711 O. 0105 I 3. 5784 
Soluble in hot hydrochlori<I acid..... .. •. . . . . . . . . . • . .. . • . o. 0668 a. 2808 o. 3167 1. 8001 o. 2164 o. 0680 o. 0714 o. 0780 o. 0018 o. 0105 o. ooao 5, 8040 

·Soluble in a11lpburlc nol<l. •• •• .. .. . . . . . . . . . . .. . . . . . • . . . .. . O. 0000 2. 7230 I 0.1701 I 3, 3385 o. 0000 O. 0547 O. 0951 0. 2501 I O. 0281 O. 0000 I 0. 0000 0. 0665 
Insoluble in noicls ........................................ '-78.8330--' 0. 3035 2. 2123 l O. 0000 O. 2772 O. 1020 1. 6484 o, 2654 O. 0567 O. 0000 78. 7li85 

Total ............................. -~3500 4.3450 __ rn.Sllill - iiiiOil 8.7~15 o.3037 o,6~11~ o.311~~ 'l.O~~- \o.'l\111~_ \~~~~ 10.01~: 1oo~~i:i 

MoM::::::l::a:• ;~~~.1'. -~~~~-I:I~~........ 0. 6050 .•••••• , ............... , .••..•• , =--~ ~=:~. ==: =~·· r~-. .. 1=~~-J~~~ .: ~.:~.-... l--o.-0050 

•Organie oml volntilo substances . . . . . .. . . . . . .. • . . 1. 2050 : •........ ., •.•.••..••..•••.••••• , . • . . . . .. .. . . • •. . . . • . • • • . . . . . • . • . • • • . • . • . .. . .. • • . . • • . . • .. 1. 2050 

Soluble in cold bydroobloric aoicl ......................... o. 0066 (I) 0.1775 o. 3528 o. 0052 o. O/i33 o. 0098 o. 0115 o. 0033 o. 0203 •

1 

o. 0000 O. 6488 

Soluble in bot hydrochloric acid ......................... 0.1290 

1 

O. 7921 0, 2115 O. 4737 O. 0805 o, 0174 O. 0128 O. 0040 o. 0012 o, 0000 o. 0050 1. 0847 

·Soluble in sttlplmrlc noi<l...... . . • . . • . • • . . • • .. • • . . • • .. • • . O. 0000 O. 8818 O. 1542 0, 8957 o. 0000 O. 0305 o. 0044 O. 0767 o. 0016 o. 0000 O. 0000 1. 5440 

!nsolnblo in acicls ........................................ '-OWBl_. 0. 0843 o. 7748 o. 0000 0.1318 il. 0577 o. 4117 o. 2831 o. 0176 I 0,0000 OS. 0541 

Total.. .......................... o.iso5o t.2050 03.5o:iri 0.6271i- --~;I o.om- o.2a110 I o.os~; o.5041i o.28'i; \-;o37~ ~o.ou~.[~~-~~5 
--~-·------ --·· . ' . ---·----··-·------·-------~----·!-·--------~ . ! ___ .... --

!:!74 
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